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ACTA A G R O N O M I C A 
T O M 2 3 — В Ы П . 1 - 2 
РЕЗЮМЕ 
ИССЛЕДОВАНИЯ РОДА NICOTIANA I. НОВЫЕ РАСТВОРИТЕЛЬНЫЕ СИСТЕМЫ 
ДЛЯ ВЫДЕЛЕНИЯ АЛКАЛОИДОВ ИЗ NICOTIANA TABACUM L. С ПОМОЩЬЮ 
ТОНКОСЛОЙНОЙ ХРОМАТОГРАФИИ 
Л . Ф А Р К А Ш Р И Е Д Е Л 
Описываются новые растворительные системы для выделения алкалоидов из обра-
ботанных листьев табака методом тонкослойной хроматографии. Хроматограммы тянутся в 
одном направлении последовательно в одной, двух или трех различных растворительных 
системах. В вариантах описанного метода расстояние между начальной точкой и фронтом 
различное в большинстве случаев в последовательных рядах. Эти растворительные сис-
темы дают возможность выделить 10—13 компонентов для качественного и полуколичест-
венного анализа. Некоторые компоненты можно даже подвергнуть количественному 
определению. 
ХРОМАТОГРАФИЧЕСКАЯ ГЕТЕРОГЕННОСТЬ МИОЗИНА В КРАСНОЙ И БЕЛОЙ 
СКЕЛЕТНОЙ МЫШЦЕ КРОЛИКА 
Ш . Ф А З Е К А Ш , В . С Е К Е Ш И - Х Е Р М А Н , И . К А Ш А , М. С А М Е Л , К . С А Б О 
Статья занимается гетерогенностью миозина в красной и белой скелетной мышце 
кролика. Найдено, что индивидуальные красные и белые мышцы содержат различные и из-
меняющиеся подфракции миозина.В общем миозины красной скелетной мышцы характеризо-
вались наличием I и II фракций тогда, когда миозины белой мышцы — наличием фракций 
III, IV, V и VI. Кроме этого нашли различия во фракциях миозина у индивидуальных 
мышц потому, что любая из четырех фракций белой мышцы может отсутствовать, даже их 
пропорция в большой мере меняется. Все подфракции имеют характерную активность 
АТР-азы, индуцированную Са
2+
. Активность АТР-азы и интенсивность флуоресценции 
в подфракциях красных мышц ниже, чем в подфракциях белых мыщц, и вторичное ве-
щество, видное на хроматограммах, оказалось большим, чем в миозинах белых мышц. Со-
держание липидов в красных мышцах оказалось на 20—40 процентов выше, чем в белых. 
ВЛИЯНИЕ ЦИНКА НА РИБОНУКЛЕАЗНУЮ АКТИВНОСТЬ ВСХОДОВ ОВСА 
Й. ВЕТТЕР 
Изучали изменение активности рибонуклеазы гомогената листьев после цинковой 
инкубации. Кроме этого, автор исследовал изменение активности рибонуклеазы всходов 
овса и кукурузы, между 10-ым и 28-ым днями роста растений. На основе наших результатов 
можно установить: 
1. Инкубация на дестиллированной воде подняла активность рибонуклеазы гомо-
гената листа, но у вариантов, содержавших разные количества цинка ( З х 1 0 _ 7 - З х 10_ 3М/л) 
снизила активность. 
2. Активность рибонуклеазы контрольного растения уменьшилась в значительной 
мере только при определенных концентрациях цинка ( З х Ю - 5 — З х 10"3М/л). В этом 
случае раствор реакции содержал — кроме буфера — фермент, Р Н К и разные количества 
цинка. 
3. В период роста всходов овса и кукурузы (от 10-го до 28-го дня) активность 
рибонуклеазы уменьшилась, что свидетельствует о взаимодействии между ростом и рибо-
нуклеазной активностью. 
Цинк является одним из важных микроэлементов питания растений и играет много-
образную рюль в разных физиологических процессах, например в биосинтезе ИУК. Резуль-
таты показали, что цинк постоянный компонент нескольких ферментов растительных 
клеток и отсутствие цинка может вызвать разные патологические изменения в морфологии 
органов растений, прежде всего в листьях. По нашим данным можно предположить, что цинк 
оказывает прямое влияние на ферментативные факторы, участвующие в процессах регулиро-
вания роста растительных организмов. Регулирование роста является современной, важной 
проблемой физиологии растений, поэтому надо расширять изучение этой темы. Повидимому, 
результаты таких исследований можно использовать в практике сельского хозяйства. 
С Р А В Н И Т Е Л Ь Н А Я ОЦЕНКА ВЫВОДИМОСТИ ПРОСТЫХ И Т Р Е Х Л И Н Е Й Н Ы Х 
Г И Б Р И Д О В ЦЫПЛЯТ МЯСНОГО ТИПА 
П . Х О Р Н 
Изучая выводимость трех простых и шести трехлинейных гибридов цыплят в экспе-
рименте, проведенном при случайном распределении в II повторениях установлено, что 
плодовитость линии от скрещивания белых P l y m o u t h в качестве материнской породы 
с белым Cornish в значительной мере превзошла плодовитость матерей, принадлежа-
щих к чистым линиям. Скрещенные матери снесли в среднем на 2,62 процентов больше 
фертильных яиц, что представляет собой относительное превосходство на 23%. Жизнеспо-
собность в эмбриональном состоянии цыплят трехлинейных гибридов тоже значительно 
повысилась. 5,64 процентов зародышей у простых гибридов цыплят и 4,89 процентов у 
трехлинейных гибридов погибли в первые шесть дней выведения. Релятивное превос-
ходство трехлинейных гибридов оказалось 13 процентным. Благодаря лучшей плодо-
витости и высшей жизнеспособности в ранней эмбриональной фазе выводимость трех-
линейных комбинаций, считая на основе количества всех яйц, т о ж е повысилась в сред-
нем на 2,83 процентов. Когда родительские формы или зародыши, развивающиеся в яйцах 
подвергались влиянию неблагоприятных условий внешней среды, трехлинейные гиб-
риды еще в большей степени превосходили простые гибриды с точки зрения и эмбри-
ональной смертности, и выводимости, что высчитано в процентах от количества яйц, 
положенных в инкубаторе. В противовес обычным тенденциям несколько комбинаций 
показали высшую степень и достоверный гетерозис. Среди реципрокных с материнской 
стороны комбинаций не было обнаружено значительного различия. 
Д А Н Н Ы Е К ПОЗНАНИЮ ДИАПАУЗЫ Hyphanlria cunea Drury (Lepid.: Arcliidae) 
В В Е Н Г Р И И 
Д Ь . Ш А Р И Н Г Е Р 
Диапауза H. cunea,проявляющаяся в кукольном состоянии при 18 и 23°С, определя-
ется в первую очередь фотопериодом. Более высокая температура (28°С) уменьшает влия-
ние фотопериода. Критическое время освещения, вызывающее диапаузу, находится в преде-
лах 14 и 15 часов. Качество растения, используемого в качестве питания тоже в какой-то 
мере обуславливает диапаузу. Покой, вызванный фотопериодом не изменился под влиянием 
меняющейся температуры (под открытым небом, в 1970-м году). Личинки воспринимают 
условия освещения во второй части развития. Величина популяции бабочек второго 
летнего, итретьего, неполного поколения (личинок) зависит в большой мере от температуры. 
В годы с высокой средней температурой ущерб больше. 
ИСПОЛЬЗОВАНИЕ ЛИСТОВОЙ МУКИ И СЕНА СОИ И ПОДСОЛНЕЧНИКА 
В ОТКОРМЕ МЯСНЫХ СВИНЕЙ 
Э . К У Р Н И К , Д . Г А Б О Ш , Б . И . П О Ж А Р 
Откормочный опыт производился на трех группах больших белых мясных свиней 
типа bacon, чтобы экспериментально оценить биологическую эффективность сенной и 
листовой муки подсолнечника и сои. Для откорма в каждой группе использовали по 15 голов 
молодняка. Первые две группы откармливались по 70 дней, а третья 50 дней. После 1 — 2 
дневного отвращения все животные ели корм, дополненный смесью листовой и сенной 
муки подсолнечника в пропорции 1 : 1, а подобную смесь сенной и листовой муки сои ели 
сразу и охотно. Из сопоставления порций выявлено, что свиньи съедали без остатка корм, 
составляющий 5% их веса. На основе производственных данных оказалось, что хотя мука 
подсолнечника и сои по содержанию белка не рассматривается как обогащенная, содер-
жание белка муки заменило белок корма в случае кормового ячменя. Ежедневное среднее 
увеличение привеса трех групп — 630 г., от него только немного отстает среднее увеличение 
привеса у свиней, скормленных мукой подсолнечника (622 г.) в то время, когда контроль 
(634 г.) был превышен при скармливании мукой сои со средним 668 г. Этим также доказано, 
что белок сои обеспечивает большую биологическую эффективность именно его отличным 
аминокислотным спектром. Живой вес молодняка в опыте достиг 65—79 кг. в течение 4 
или 4,5 месяцев. Из данных по увеличению привеса выявлено, что суточное увеличение 
привеса животных колеблется в относительно широких пределах, причины этого явления 
до сих пор неизвестны. 
ФАКТОРЫ, ВЛИЯЮЩИЕ НА КОЛИЧЕСТВЕННЫЕ АНАТОМИЧЕСКИЕ ПРИЗНАКИ 
ВИНОГРАДНОЙ ЛОЗЫ, II. СТРУКТУРА МЕЖДОУЗЛИЙ НА РАЗНЫХ УРОВНЯХ 
Л О З Ы 
А . Х Е Г Е Д Ю Ш 
Изучались количественные анатомические признаки поперечных сечений, вырезан-
ных из середины каждого междоузлия зрелой виноградной лозы. Проводились те же 
самые измерения, вычисления и калькуляция отношений, которые были опубликованы 
раньше (ХЕГЕДЮШ 1967). От одного междоузлия до другого анализировалась флуктуа-
ция значений, а также их повышающаяся или понижающаяся природа вдоль лозы. В 
значительной части количественных анатомических признаков определенная увеличиваю-
щаяся или уменьшающаяся тенденция наблюдалась вдоль лозы от основания до вершины, 
поэтому если мы хотим показать различия, вызванные сортом или экологическими 
эффектами, необходимо выбрать образцы с идентичного или почти идентичного уровня. 
Что касается положения изученного междоузлия по отношению к усикам, не было найдено 
различия в структурных индексах. 
ИЗУЧЕНИЕ ОТНОШЕНИЯ МЕЖДУ СОДЕРЖАНИЕМ ЦИНКА В СЕМЕНАХ 
И ГРУППОЙ СОЗРЕВАНИЯ ГИБРИДОВ КУКУРУЗЫ 
Д Ь . Д Ё Р И , М . П А Л К О В И Ч 
Концентрация цинка в гибридах кукурузы меняется в зависимости от группы со-
зревания. В позднеспелых гибридах концентрация цинка понизилась и в эндосперме, и в 
зародыше + перикарпий у 17 образцов, за исключением двух гибридов. 
ВЛИЯНИЕ ДОЗЫ УДОБРЕНИЯ И ОРОШЕНИЯ НА ЗАРАЖЕНИЕ ФУЗАРИОЗОМ 
ОЗИМОЙ ПШЕНИЦЫ 
Э . Б О Ц , Э л - С . Х Е Ф Н И , О . Т О Т 
Болезни фузариоза пшеницы исследовались во всем мире в течение нескольких 
десятков лет. В этом опыте благодаря фузариозу зерна сморщились, абсолютный вес и 
процент всхожести понизились при высокой степени азотного удобрения. Наивысший 
средний процент всхожести на неорошенных делянках составил 88, в то время как самое 
низкое среднее равное 82,5 наблюдалось при самой высокой дозе удобрения. На орошен-
ной делянке наивысший процент всхожести контроля был 90%, а самый низкий процент 
— 81, при самой высокой дозе удобрения. Хлебопекарное качество постепенно улучша-
лось с повышением дозы азотного удобрения до 300 N кг/га без орошения в то время как 
оно достигло пика при удобрении 200 N + 100 Р 2 0 5 + 100 К 2 0 кг/га с орошением. 
ВЛИЯНИЕ МЕТОДОВ КАСТРАЦИИ И ИЗОЛЯЦИИ, ВРЕМЕНИ ОПЫЛЕНИЯ 
И ПРОИСХОЖДЕНИЯ ПЫЛЬЦЫ НА ЗАВЯЗЫВАНИЕ ПЛОДОВ У ГРУШИ 
Й . Н И Е К И 
Влияние методов кастрации и изоляции, времени опыления и происхождения пыль-
цы на завязывание плодов у груши изучалось в 1968—1970 гг. Полная кастрация была 
точно так же действенной как и удаление пыльников. Это наиболее возможно, быстро и на-
дежно в практике, чем удаление пыльников. Из методов изоляции, применяемые перга-
ментные изоляторы оказались лучшими, в целофановых изоляторах кастрированные 
цветки высыхали. Изоляция в сетчатых изоляторах была непригодной для исключе-
ния возможности перекрестного опыления. Оптимальное время опыления варьировало в 
соответствии со стадиями цветения и сортом. Наибольший процент завязывания плодов 
был получен при опылении, проведенном во время полного цветения, и в стадию раскрытия 
бутонов. Между собранной пыльцой и полученной прямо из изолятора не были обнару-
жены достоверные различия по фертильностн и размеру образованных пыльцевых трубок. 
ДЕЙСТВИЕ ГИДР АЗИДА МАЛЕИНОВОЙ КИСЛОТЫ НА ПОЛУЗРЕЛЫЕ ПЛОДЫ 
АБРИКОСА И СЛИВЫ, А ТАКЖЕ ЕГО РЕВЕРСИЯ В АСКОРБИНОВУЮ КИСЛОТУ 
Д . Ш У Р А Н И 
Изучалось отдельное и совместное влияние гидразида малеиновой кислоты и вита-
мина С на полузрелые плоды Венгерского абрикоса С. 235, Краснощёкого абрикоса С.778 и 
сливы Бестерцеи. Во время хранения самая маленькая потеря наблюдалась после обработ-
ки 2000 ррт ГМ, но концентрация 500 ррт тоже оказалась хорошей. Уже 1000 ррт витамина 
С значительно способствовал потере веса плодов. На основе результатов опытов найдена 
положительная корреляция между содержанием сухого материала и потерей веса при 
хранении тогда, как отрицательная корреляция получена между отношением инвертного 
сахара к кислоте и потерей веса при хранении. У плодов с большим отношением инвертного 
сахара к кислоте наблюдался самый маленький ущерб. Синергизм получился благодаря 
комбинированной обработке с 500 ррт ГМ, которая по эффективности оказалась эквива-
лентной самому сильному действию аскорбиновой кислоты. На основании этого автор 
утверждает, что результативность обработок гидразидом малеиновой кислоты зависит 
от биологического уровня витамина С, присутствующего в плодах во время опрыскивания. 
GYULA MÉSZÖLY 
1910-1974 

Acta Agronomica Academiae Scienliarum Hungaricae, Tomus 23 (1—2), pp. 3 —10 (1974) 
GÁBOR UBRIZSY 
1919-1973 
I — once a professor and a lways a t r u e f r iend of Gábor Ubrizsy, t h e ou t -
s tanding H u n g a r i a n scholar of p lan t p ro t ec t i on , mycology a n d geobo tany — 
received t h e news a b o u t his unexpec t ed d e a t h with t h e same sorrow a n d 
a s ton i shmen t as did all t h e o ther H u n g a r i a n experts of t he se sciences. 
Gábor Ubrizsy was bo rn on 23 S e p t e m b e r 1919 a t U n g v á r . His f a t h e r 
was a p e t t y clerk in c o u n t y Szaholcs, who h a d great d i f f icul t ies in ra is ing his 
six chi ldren. Ubrizsy spen t t h e years of his childhood and y o u t h a t Nyí regy-
háza , and i t was there too t h a t he comple t ed his secondary school s tudies w i t h 
excellent r e su l t s in 1937. A t t h e Debrecen Univers i ty h e s tudied n a t u r a l 
h is tory a n d geography for f ive years , passed his examina t ions always w i t h 
excellent resu l t s , and was g ran ted a t e a c h e r ' s diploma in 1942. As an u n p a i d 
prac t i t ioner h e took pa r t in f lorist ical , coenological and mycological researches 
a t t h e b o t a n i c a l ins t i tu te even in the second y e a r of his un ive r s i t y s tudies . H i s 
f i r s t paper — t h e a t t e m p t of an a u t o d i d a c t — was publ ished in the "Szabolcs i 
Szemle" (Rev iew of Coun ty Szabolcs) w h e n h e was only seven teen years old, 
and f rom 1939 valuable d a t a were p resen ted b y him on t h e f u n g i and f lower ing 
p lan ts of t h e Nyírség.* Of his ex tens ive work on the vege t a t i on of Moun ta in 
Vihorlát on ly minor detai ls were pub l i shed (1941). I t was aga in qui te ea r ly 
t h a t he s t a r t e d thorough s tud ies on p h y t o p a t h o l o g y , and in J u n e 1941 was 
appointed ass i s t an t a t t h e Agr icu l tu ra l College of Debrecen-Pal lag . At t h e 
end of t h e s a m e year he passed his e x a m i n a t i o n for a doc to r ' s degree be fo re 
* Region in t he nor th -eas te rn p a r t of H u n g a r y . 
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I m r e Máthé, t e m p o r a r y h e a d of the d e p a r t m e n t of b o t a n y . His d isser ta t ion 
wr i t t en on t h e inycoflora of Nyí rség was publ i shed in a f i na l fo rm in t h e Acta 
Geobotanica Hungarica a t Kolozsvár* (1943). Af te r a sho r t t ime spen t a t 
Kolozsvár he b e g a n to work in t h e field of agr icul tura l profess ional educa t ion 
as an agr icu l tura l secondary school teacher , in Debrecen, un t i l Ju ly 1946 — 
w i t h a break of two years s p e n t in mi l i tary service and cap t i v i t y — t h e n a t 
Szarvas up t o March 1949. F o r a year he w o r k e d in the Agr icul tura l Scient i f ic 
Centre , and on behalf of t h e government concluded an ag reement on p l a n t 
sani ta t ion w i t h t h e Czechoslovakian People ' s Republ ic , t h e n reorganized t h e 
In s t i t u t e of P l a n t San i ta t ion under the n a m e Research In s t i t u t e of P l a n t 
Protect ion w h e r e he became director and scient i f ic leader f r o m March 1950 to 
1959. During t h i s period he organized the y e a r l y repea ted Na t iona l Conferences 
on Plant P ro t ec t ion , gave r epo r t s at i n t e rna t iona l congresses on p l an t pro-
tect ion (1951—1970: Sofia, W a r s a w , Pek ing , Moscow, Vienna , Paris), in com-
mi t tees e l abora t ing control measures aga ins t po t a to cancer and the Amer i can 
whi te coddl ing m o t h ; in 1952 assisted in organizing t h e cont ro l of t h e olive-
t r ee fly, e tc . H e delivered numerous lec tures a t t he H u n g a r i a n A c a d e m y of 
Sciences, a n d in Hunga r i an and foreign scientif ic societies. He p layed an 
impor t an t role in e labora t ing agricul tural deve lopment p lans , and organiz ing 
a n d directing research work in plant p ro tec t ion and b o t a n y a t var ious pos t s 
(as pres ident of t h e C o m m i t t e e on P l an t P ro tec t ion a n d Agricul tura l W o r k 
Commit tee on E n v i r o n m e n t Pro tec t ion of t h e Hunga r i an Academy of Sciences 
and a m e m b e r for years of i ts Botanical Commit tee ; a m e m b e r of t h e pres-
idency of t h e Hungar i an Associat ion of Agr icu l tura l Sciences and pres ident of 
i t s Society of P l a n t P r o t e c t i o n ; head of t h e work c o m m i t t e e on e n v i r o n m e n t 
protect ion of t h e OMFB; d u r i n g their ex is tence he was p res iden t of t h e 37 th 
co-ordinat ing commit tee , a n d member of t h e 51st one, etc .) , and was m e m b e r 
of the p res idency or c o n s u l t a n t of a n u m b e r of i n t e rna t i ona l organizat ions on 
p lan t p ro t ec t i on (European P lan t P r o t e c t i o n Organiza t ion , Centre I n t e r -
nat ional des Ant ipa ras i t a i res , European W e e d Research Council). His a c t i v i t y 
was r ewarded in 1951 w i th t h e silver meda l of Kossu th Pr ize , and in 1964 w i th 
the golden m e d a l of t h e O r d e r of Labour , a n d was given t h e golden d i p l o m a 
of the M A E too . In 1952 he was a w a r d e d t h e t i t le of doctor of biological 
sciences. T h e Hunga r i an A c a d e m y of Sciences elected h i m in 1965 a cor respond-
ing, and in 1973 a regular m e m b e r of t h e sect ion of agr icu l tu ra l sciences as if 
d isapproving of the u n d e s e r v e d neglection which was his p a r t in the las t yea r s 
of his life. I n 1969 he was dismissed as l eader of the I n s t i t u t e (and r ema ined i ts 
scientific consu l t an t un t i l h is death) . As fo r his un ivers i ty activit ies it m u s t be 
ment ioned h e r e t ha t in Apr i l 1949 he was appo in t ed p r i v a t e docent of m y c o l o g y 
a t the D e b r e c e n Univers i ty and t a u g h t t h i s subject t h e r e for two yea r s , t h e n 
* T o w n in Transy lvan ia , a t present a p a r t of Rouman ia . 
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for a long t ime a t t h e Budapes t Univers i ty . I n 1964 he was given the t i t l e of 
univers i ty professor a t t h e Univers i ty of Hor t i cu l tu re which he resigned n o t 
long be fo re his dea th . Alas, in his serious illness recognized a few weeks ear l ie r 
he only could rejoice his being appo in t ed regular m e m b e r of the H u n g a r i a n 
Academy of Sciences for a couple of days . H e died of p u l m o n a r y embol ism on 
25 May 1973, a t t h e age of 53. At his f u n e r a l on 2 J u n e speeches were de l ivered 
by the a u t h o r of th i s pape r , b y Zol tán K i r á l y cor responding member of t h e 
Academy and b y his successor: Tibor J e r m y . The words wr i t t en in his necro-
logue: " W i t h t h e d e p a r t e d we h a v e lost a g rea t exper t of general p l an t p ro -
tection phy topa tho log ica l mycology, he rbo logy and env i ronmen t p ro t ec t i on 
who b y reorganizing t h e Research I n s t i t u t e of P lan t P ro tec t ion has e n s u r e d 
in te rna t iona l f ame a n d level for phy topa tho log ica l research in H u n g a r y " — 
are one b y one t r u e b u t not complete . G á b o r Ubrizsy was , namely, an o u t -
s tanding research w o r k e r in more t h a n one b r a n c h of b o t a n y . After t h e d e a t h 
of our f a m o u s mycologis t Gusz táv Moesz (1946) Ubrizsy was a leading r ep re -
senta t ive of this science too in H u n g a r y . I t was he w h o prepared Moesz ' 
pos thumus work for t h e press, and con t r ibu ted to the knowledge of not only t h e 
Hungar i an fung i wi th numerous pa r t i cu la r s . U n f o r t u n a t e l y , his synthes is of 
the H u n g a r i a n fungi s t a r t e d in 1967 (Review of mycof lo r a of Hungary) cou ld 
not be comple ted . He was co-author of t h e ident i f ica t ion h a n d b o o k of H u n g a -
rian m u s h r o o m s (1951) and H u n g a r i a n mac ro fung i (1953) edited b y t h e 
Hunga r i an Academy of Sciences, and a collect ive work , t h e handbook of 
Hunga r i an microfungi , in the compila t ion of which he p l a y e d a leading ro le , is 
expected to be publ ished soon. In t h e a u t h o r ' s un ivers i ty t ex t -book (Fej lődés-
tör ténet i Növényrendsze r t an [Phylogenet ic P h y l o t a x o n o m y ] , 1. — 3. ed i t ions , 
1953—1965) the sections on mycology were w r i t t e n b y Ubr i z sy (Myxophyta, 
Mycophyta). I t was a f t e r t h a t t h a t he b u i l t u p his own new e v o l u t i o n a r y 
mycosys tem (with József Vörös, 1964, 1966) which , however , was not a c c e p t e d 
due to i ts complex i ty and i r regular n o m e n c l a t u r e . (Ubr izsy was r igh t in 
el iminat ing e.g. t h e f o r m e r class of he te rogeneous Archimycetes, and inc lud ing 
the slime fung i (earlier a separa te division [phy lum] : Myxophyta) in t h e 
division of Mycophyta (in Ubrizsy 's n o m e n c l a t u r e : " M y c o t a " ) fungi as a s u b -
division; b u t t h e use of cer ta in n a m e s (e.g. Mycomycotina) and col lect ive 
orders b e t w e e n subdivis ions and classes — like t h e " U b e r o r d n u n g " - s of 
T a k h t a j a n a n d E h r e n d o r f e r , or l ichens p laced a m o n g Ascomycetes and Basidio-
mycetes (Cronquis t 1960) — found in some mycosys t ems a f t e r 1960 was incor -
rect, and l a t e r — qu i t e r ight ly — he gave i t u p too (cf. Soó Bot . Közi . , 52, 
50 — 51, 1966). R e c e n t v iews of t h e t a x o n o m y of fung i see e. g. Kre i s e l 
1969, Mädge f r au in " S t r a s s b u r g e r L e h r b u c h " 1971.* 
* I n his book Grundzüge eines na tü r l i chen S y s t e m s der Pilze ( J e n a 1969) Kreisel ex -
cludes again f r o m the s t r a in of fung i (in his book Eumycota) no t only t h e slime fungi p l a c e d 
in 3 i n d e p e n d e n t groups b u t also the Oomycetes r a n k e d wi th Phycomycetes, which he de r ives 
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As a disciple of the school of p l an t coenology in Debrecen Ubr izsy was 
t h e f i rs t t o s t a r t mycocoenological inves t iga t ions in H u n g a r y (see his a b o v e 
men t ioned doc to r ' s d isser ta t ion and s u b s e q u e n t studies on the coenological 
condit ions of macrofungi in d i f fe rent t y p e s of forest, 1957, 1966, 1972) w i th 
r emarkab le resu l t s , as did G á b o r Bohus w h o himself was excel lent in th i s f ield 
as well. U b r i z s y was s imilar ly in teres ted in t h e weed p l a n t communi t i e s and 
prepared n u m e r o u s analyses of H u n g a r i a n p l a n t associat ions. He dea l t w i t h 
f r o m the Chrysophyta and r ega rds t h e m as one of the i r classes. (This group was cons idered 
even by G ä u m a n n to originate f r o m the order of Siphonales (Chlorophyta) in c o n t r a s t w i t h 
t he other f u n g i t r aced back to Flagellatae: w i t h Ubr izsy and Vörös i t is Peronosporales of 
which the or ig in is uncer ta in . ) Kreise l , on the o t h e r h a n d , restores in a wider sense t h e Archi-
mycetes, as t h e class of Chytridiomycetes Cejp, i nc lud ing the more p r imi t ive Oomycetes, b u t 
excludes f r o m t h e range of " Eumycota" the Plasmodiophorales (p laced earlier a m o n g Archi-
mycetes, a n d b y Ubrizsy—Vörös a m o n g lime f u n g i ) . Kreisel d is t inguishes 5 classes (Endo-
mycetes, Zygomycetes, Asco- and Basidiomycetes in addi t ion) and 63 orders . I t is r e m a r k a b l e 
t h a t he p laces Ustilaginales a m o n g Endomycetes. Ubr izsy ' s sys tem is in m a n y respec t s more 
conservat ive , t h e number of o rde r s outs ide t he s l ime fungi is 51. 
The m o s t recent edition of t h e Bonn t e x t - b o o k (Mägdefrau 1971) uses — ce r t a in ly for 
d idact ic r ea sons — a simpler a n d easier to su rvey mycosys tem. All f u n g i ( M y c o p h y t a s t ra in) 
are grouped in 4 classes: Myxomycetes, Phycomycetes (including t h e earl ier Archimycetes, t h e 
m u c h discussed Plasmodiophorae, a n d the classical Oomycetes and Zygomycetes as " o r d e r s " ) , 
Ascomycetes a n d Basidiomycetes. On the other h a n d , the class or Ascomycetes is b r o k e n down 
to 5 sub-classes ( ins tead of t he f o r m e r two classes; Proto- or Hemi- a n d Euascomycetidae, w i th 
Kreisel the f o r m e r one is a s e p a r a t e class; Endomycetes, while l a t t e r , t h e Ascomycetes, h a s two 
f u r t h e r subclasses ; Euascomycetidae (in a d i f f e r e n t in te rpre ta t ion mos t Ascomycetes) and 
Loculoascomycetidae, as Myriangiales, Dothideales, Hemisphaeriales, Hysteriales, e tc . ) . The 
classes of M ä g d e f r a u are, on t h e o the r hand ; Protascomycetidae (Endomycelales, Taphrinales), 
Plectomycetidae (Plectascales, Erysiphales), Loculomycetidae (Myriangiales, Dothiorales, Pseudo-
sphaeriales), Pyrenomycetidae (Sphaeriales, Clavicipitales, Laboulbeniales), Discomycetidae 
(Pezizales, Helotiales, Phacidiales, Tuberales); t h i s way of classif ication is more easily com-
pared with t h e sys tems of G ä u m a n n , W e r d e r m a n n (in Engler Sy l l abus I. ed. 1954), Ubr izsy 
(in Soó 1953—1965), Ubr izsy—Vörös 1964, 1965. In all these sy s t ems Basidiomycetes are 
divided in to 2 sub-classes; Holo- or Homobasidiomycetidae, fungi of und iv ided basidia genera l ly 
considered o lde r (except by Mägdef rau ) , a n d Phragmobasidiomycetidae, fungi of d i v i d e d 
basidia. 
Kreisel goes far ther here too , by placing a large propor t ion of Ustilaginaceae f r o m the 
l a t t e r sub-class among Endomycetes; he sets u p , otherwise, 2 f u r t h e r suh-classes; Gastero-
mycetidae ( t h e fo rmer Gasteromycetes), Hymenomycetidae (former Hymenomycetes), b u t wi th 
some orders he canno t do a n y t h i n g (e.g. Exobasidiales, Tilletiales), a n d enumera tes t h e m as a 
" R e s t g r u p p e " . I t is surprising too t h a t he classif ies t he "Fung i i m p e r f e c t i " or Deuteromycetes, 
t he fungi on ly k n o w n in a conidial fo rm, as Ascomycetes and Basidiomycetes imperfec t i which is 
an u n s a t i s f a c t o r y solution. 
The m o s t remarkable is, however , t he eva lua t i on of l ichens. F r o m an evo lu t i ona ry 
po in t of v iew t h e y are u n d o u b t e d l y a secondary f o r m , b u t their shape is de te rmined p r imar i ly 
b y the f u n g u s component . I t was for this r eason t h a t Ubrizsy — like myself — r e g a r d e d t h e m 
as a class of f u n g i . In cont ras t t o th i s Kreisel c lasses the lichens a m o n g Ascomycetes, Basidio-
lichenes a re — namely — comple te ly missing f r o m his system, a n d he cannot e v a l u a t e t he 
only " p h y c o l i c h e n e " Geosiphon. According to t h e other , more general , ex t r eme v iew the 
lichens are cons idered to be a s e p a r a t e division (e.g. Engler Syllabus, t h e Bonn t e x t - b o o k , etc.), 
which is on ly jus t i f i ed didact ica l ly . 
Ubr i z sy a n d Vörös gave a clear s u m m a r y on the phylogenesis of fungi in 1970—71 
which, h o w e v e r , did not con ta in any th ing new, t h o u g h they cited n e w au thors as A inswor th , 
Arx. 
These compar isons too sugges t t h a t t he s y s t e m and phylogenesis of fungi h a v e n o t been 
perfect ly c l ea red u p yet , and e v e n t he best myco log i s t s ' opinions are con t rad ic to ry j u s t as in 
t he case of t h e f lowering p lan t s (cf. Soó 1967 A c t a B o t . Flung., 1973 Syn . f lorae vege t . H u n g . V). 
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t h e coenological, synecological a n d dynamica l conditions of r ice fields (1948, 
1961), v ineya rds (1967) and w a s t e l ands in t h e f i r s t place, b u t also of sowing-
and rudera l associat ions, most ly in connect ion w i th their economic impor t ance 
and wi th chemical weed control, f i r s t of all w i th the effect of t h e l a t t e r on t h e 
t r a n s f o r m a t i o n of agrophytocoenoses (a n u m b e r of papers b e t w e e n 1948 a n d 
1972). In his las t years he was t h e greates t exper t in weed coenology. H e 
men t ioned only a few months ago t h a t he p l a n n e d to wri te a de ta i l ed synthes is 
of H u n g a r i a n weed associations; i t is a great loss of Hunga r i an geobo tany t h a t 
it could n o t be realized. He ear l ier pe r fo rmed exper iments t o o , to s tudy t h e 
condit ions of ar t i f ic ia l associations, in which — as later he h imsel f admi t t ed — 
he overes t ima ted al le lopathy as a coenological factor (1942 —43). He also 
carried on ecological studies of d i f fe ren t cha rac t e r wi th mac ro fung i (e.g. 
mycof lo ra and R- fac to r , 1948). H e was, o therwise , the r e a d e r of the f o u r t h 
and f i f t h vo lumes of t h e au tho r ' s ma in w o r k : Handbook of t h e H u n g a r i a n 
f lo ra and vege ta t ion . . ., and c o n t r i b u t e d va luab le i n f o r m a t i o n to i t ; t h e 
a u t h o r expresses his t h a n k s for his unself ish assis tance in th i s p lace too. 
His research work in p lant p ro t ec t i on was ext remely d ivers i f i ed ; he was 
t h e founde r of " i n t eg ra l p lan t p r o t e c t i o n " in H u n g a r y . H e discussed t h e 
resul ts and d i sadvan tages of chemica l weed cont ro l in m a n y b o o k s and scien-
t i f ic and popu la r papers . He po in ted ou t the changes occurr ing in the f lo ra in 
response to herbicide ro ta t ion and con t inuous herbic ide t r e a t m e n t s , t h e h a r m f u l 
consequences for , and negat ive r eac t ions of t h e biosphere. T h e s e were sum-
mar ized b y him in his book "Vegyszeres g y o m i r t á s " (Chemical weed control) 
(1958, 1962) and in a ve ry successful bookle t publ ished in t h e ser ies : " K o r u n k 
t u d o m á n y a " (Science of our age): "Pesz t i c idek , áldás és á t o k " (Pesticides, 
blessing and plague) (1969). 
Gábor Ubr izsy was the ed i to r and co-worker of m a n y hand-books on 
p l an t p ro tec t ion and pract ical myco logy . Leav ing the r a t h e r popu la r guides 
and prac t ica l publ ica t ions wr i t t en f o r f a rmers or gardeners u n m e n t i o n e d we 
h a v e to emphasize here — in add i t ion to those spoken of before — t h e following 
works : " A növényvéde lem gyako r l a t i k é z i k ö n y v e " (Prac t ica l handbook on 
p lan t pro tec t ion) publ ished in t h r e e edit ions (1951 —1960) — i t s f i r s t edi t ion 
b rough t h im t h e K o s s u t h Prize; " T e r m e s z t e t t növénye ink v é d e l m e " (Protec t ion 
of cu l t iva ted p lan t s in Hungary) (1958) wr i t t en w i th G. Re icha r t as co-worker; 
" N ö v é n y k ó r t a n " (Phy topa tho logy) (1952, 1965) and "Mezőgazdasági myko-
logia" (Agr icul tura l mycology) (1968) wr i t ten w i th J . Vörös as co-worker a n d 
awarded a prize b y t h e Publ i sh ing House of t h e Hunga r i an Academy of 
Sciences. In t h e f o r m e r Ubrizsy w r o t e up t h e h is tory , basic concepts a n d 
scope of sub jec t s of p h y t o p a t h o l o g y as well as t h e biological cont ro l , it was 
here t h a t he used his new sys tem of fungi too . Sections on biology, bio-
chemis t ry and genetics prove t h a t p h y t o p a t h o l o g y is no longer a mere de-
scr ipt ive and prac t ica l science (cf. Soó : Bot . Közi . loc. cit.). Y e t , f r o m the work 
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runn ing to m o r e t han 1500 pages the r u d i m e n t s and m e t h o d i e s of mycology as 
•well as a de ta i l ed key of iden t i f i ca t ion were omi t ted f r o m t h e section on funga l 
diseases. These are discussed in an enlarged and revised f o r m , together w i th the 
micromorphology , t a x o n o m y , evolution and phys io logy of fungi , in the 
"Mezőgazdasági m y k o l o g i a " (Agricul tural mycology). T h e t axonomic keys 
summar ized in 180 tables — besides cover ing all fungi caus ing p lant diseases — 
t a k e into accoun t the s a p r o p h y t e species too , and even those i m p o r t a n t f rom 
industr ia l a n d medicinal p o i n t s of view (cf. Bot. Közi . 55, 125, 190). I n his 
work "Magyarország k u l t ú r f l ó r á j a " (Cul t iva ted p l a n t s of Hungary) (1956) 
wr i t ten w i th J . Vörös as co-author he w r o t e up t h e m o u l d fungi, a n d wrote 
numerous headwords in t h e " N ö v é n y v é d e l m i E n c i k l o p é d i a " (Encyc lopedy of 
P l an t P ro tec t ion) too (1968). 
Ubr izsy ' s other ed i to r ia l act ivi t ies are also h i g h l y valuable. H e took 
pa r t in t h e edit ing work of various scient if ic reviews ( "Magyar Gombásza t i 
L a p o k " [a mycological pub l i ca t ion ] [1944—48]; "Mezőgazdasági T u d o m á n y o s 
K ö z l e m é n y e k " [an ag r i cu l tu ra l j ou rna l ] ; Acta Agronomica Academiae Scien-
tiarurn Hungaricae, Pub l i ca t i ons of Sect ion IV. of t h e H u n g a r i a n A c a d e m y of 
Sciences), a n d he was, of course, the ed i to r of the Y e a r - b o o k of t h e Research 
Ins t i t u t e of P l a n t P r o t e c t i o n unti l qu i t e recent ly . H e in i t i a t ed t h e pub l ica t ion 
and was genera l editor u n t i l his dea th of t h e phy topa tho log ica l rev iew of the 
Academy of Sciences: Acta Phytopathologien Academiae Scientiarum Hungaricae, 
f i rs t pub l i shed in 1966. 
Ubr izsy was a u t h o r or co-author of some 20 b o o k s , the n u m b e r of his 
scientific p a p e r s was s o m e 140, while t h e popular educa t i ona l publ ica t ions and 
reports w r i t t e n by h i m even exceeded t h e n u m b e r of 240. He pe r fo rmed , 
namely, an extensive w o r k in p ropaga t i ng general knowledge (Society for the 
P ropaga t ion of Na tura l Sciences, Associat ion of Agr icu l tu ra l Sciences, Pa t r io t i c 
People 's F r o n t , etc.). 
Ubr izsy was, h o w e v e r , not only a scholar in b o t a n y , plant- a n d environ-
men t p ro tec t ion , b u t w a s also highly educated in t h e his tory of a r t and 
l i te ra ture . While most n a t u r a l scientists a re not i n t e r e s t ed in any th ing outside 
their special lines, Ubr izsy was one of t h e most o u t s t a n d i n g art-collectors. His 
collection of paint ings a n d s ta tues gives a full p i c tu re of Hungar i an a r t in the 
19th and 2 0 t h centuries, f r o m Károly M a r k o and I s t v á n Ferenczy to t h e modern 
abs t rac t a n d surrealist a r t i s t s including almost all g r e a t Hungar i an mas te rs . 
I was a t t ached to m y dear old p u p i l Gábor U b r i z s y no t only t h r o u g h the 
love of n a t u r e , science a n d a r t , bu t also b y the b o n d s of the t rues t f r i endsh ip . 
His m e m o r y will be k e p t b y his f r iends , co-workers, pup i l s and b y t h e H u n g a -
rian sciences of b o t a n y a n d agr icul ture . 
R . Soó 
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1. Books 
1951, (1953, 1960) A növényvéde l em gyakor la t i kéz ikönyve* (Pract ical hand-book on p l a n t 
protect ion) . (Be rend , L , Csorba, Z., Fehérváry , G., Husz , В., J e r m y , Т. , Kerekes, L. , 
Manninger , G. A., Molnár , L., Podradszky , J . , R e i c h a r d t , G., S á n t h a , L., Szelényi, G., 
Terényi , S., Ubr izsy , G. Ed . Ubr izsy , G.) Mezőgazdasági Kiadó, B u d a p e s t , 580, I — I I , 
854, I — I I I , 831. 
Magyarország k a l a p o s - g o m b á i n a k meghatározó kéz ikönyve* ( Iden t i f i ca t ion hand-book 
of mushrooms in H u n g a r y ) . (Bohus , G., Ka lmár , Z., Ubrizsy, G.) Akadémia i K iadó , 
Budapes t , 512. 
1952, (1955) N ö v é n y k ó r t a n * (Phy topa tho logy) . (Berend, I . , Csorba, Z., Dohy , J . , Husz, В . , 
Király, Z., K l e m e n t , Z., Miiinko, I . , Podradszky , J . , S á n t h a , L., Sza ta l a , Ö., Szirmai, J . , 
Ubrizsy, G. Ed . Ubr izsy , G.) Akadémia i Kiadó, B u d a p e s t , 1076, I — I I , 1200. 
1953, Magyarország n a g y g o m b á i * (Macrofungi of H u n g a r y ) . (Bánhegyi , J . , Bohus, G., 
Ka lmár , Z., Ubr izsy , G.) A k a d é m i a i Kiadó, B u d a p e s t , 368. 
1958, (1962) Vegyszeres gyomi r t á s (Chemical weed cont ro l ) . (Ubrizsy, G.) Mezőgazdasági 
Kiadó, B u d a p e s t , 252, 428. 
Termesz te t t n ö v é n y e i n k véde lme* (Protec t ion of c u l t i v a t e d plants in H u n g a r y ) . (Ubrizsy, 
G., Re ichard t , G.) Mezőgazdasági Kiadó, B u d a p e s t , 447. 
1960, A penészgombák , Mucorales, Hyphomycetes* (Mould fung i , Mucorales, Hyphomycetes). 
(Ubrizsy, G., Vörös, J . ) 
Magyarország k u l t ú r f l ó r á j a (Cul t iva ted plants in H u n g a r y ) . Akadémia i Kiadó, B u d a -
pes t , 124. 
1968, Mezőgazdasági myko lóg ia* (Agricul tura l mycology). (Ubr izsy , G., Vörös , J . ) Akadémiai 
Kiadó, Budapes t , 576. 
1969, Peszt icidek, á ldás és á tok (Pest ic ides , blessing a n d plague) . (Ubrizsy , G.) Akadémia i 
Kiadó, B u d a p e s t , 113. 
A vegyszeres g y o m i r t á s gyako r l a t a* (Pract ice of chemica l weed control ) . (Ubrizsy, G., 
Gimesi, A.) Mezőgazdasági K iadó , Budapes t , 310. 
2. S tudy series 
1941, A Nyírség gombavege tác ió j a (The fung i of Nyírség). Tis ia , 5, 1—51. 
1943, Szociológiai v izsgá la tok a Nyírség gombavege tác ió ján (Sociological invest igat ions on t h e 
funga l vege ta t ion of Nyírség). A c t a Geobot. Hung . , 5, 251—279. 
1948, A rizs hazai g y o m n ö v é n y z e t e (Weed p lants of rice in H u n g a r y ) . Acta Agrobot . , I , 1—44. 
1961, U n k r a u t v e g e t a t i o n der Re i sku l tu ren in Ungarn . Acta B o t . Acad. Sei. H u n g . , 7, 175—220. 
1950, Magyarország ruderá l i s gyomnövényszövetkeze te i , t e k i n t e t t e l a mezőgazdasági vona t -
kozásokra ( R u d e r a l weed p lan t associat ions of H u n g a r y a n d the agr icu l tu ra l aspects of 
the problem). Mezőgazd. T u d . Közi . , 1, 87—118. 
Les associations de mauva ises he rbes rudérales de la Hongr ie et les aspec ts agricoles d u 
problème. Acta Agron . Acad. Sei. H u n g . , 1, 107—159. 
1955, Die ruderalen U n k r a u t g e s e l l s c h a f t e n Ungarns . S t u d i e n übe r Ökologie u n d Sukzession. 
Acta Agron. Acad . Sei. Hung . , 5, 393—418. 
Recherches sur les ag rophy tocenoses d 'une emblavure d ' a u t o m n e . Ac ta Bot . Acad. Sei. 
Hung . , 1, 335—359. 
1957, Die A c k e r u n k r ä u t e r Unga rns m i t besonderer R ü c k s i c h t auf die chemische U n k r a u t -
b e k ä m p f u n g . Ac ta Agron . Acad . Sei. Hung. , 7, 123—155. 
1970, Recherches de base agrophytocénologiques et le désherbage . Ac ta P h y t o p a t h . , 5, 
341—354. 
1968, Recherches sur la végé t a t i on de mauvaises herbes des vignes en Hongr ie . Acta Bo t . 
Acad. Sei. H u n g . , 13, 171—193. 
1956, Neuere U n t e r s u c h u n g e n über die Zönologie b o d e n w o h n e n d e r Grosspilze der Wald-
typen . Acta Bot . A c a d . Sei. H u n g . , 2, 391—424. 
1959, Zönologische U n t e r s u c h u n g e n an bodenwohnenden Grosspilzen einiger Wa ld typen in 
Ungarn . Omagiu lui T . Sävulescu, 783—799. 
1966, Mycological inves t iga t ion in some H u n g a r i a n Fores t T y p e s . I — I I . A c t a P h y t o p a t h . , I , 
75—93, 277—304. 
1972, Nouvelles analyses mycocénologiques dans cer ta ins t y p e s sylvicoles de la Hongrie. 
Acta P h y t o p a t h . , 7, 101—130. 
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1966, A n e w conception in t he review on t h e phy logeny and sy s t em of Fungi .* (Ubr izsy , G., 
Vörös , J . ) Acta Bot . Acad . Sei. Hung. , 12, 1 9 9 - 220. 
1970. (1971) A gombák törzsfej lődése és r endsze re (The phy logeny and sys tem of Fungi) . 
Mikol . Közi. , 12, 5 1 - 5 4 , 13, 3—12. 
1967, R e v i e w of Mycoflora of H u n g a r y . I . P l iycomyce tes . Acta P h y t o p a t h . , 2, 153—178. 
R e v i e w of Mycoflora of Hunga ry . I I . P ro tomyce ta l e s . Acta P h y t o p a t h . , 2, 267—285. 
R e v i e w of Mycoflora of Hunga ry . I I I . Ust i laginales. Acta P h y t o p a t h . , 2, 389—411. 
1968, R e v i e w of Mycoflora of H u n g a r y . IV. Ured ina les . Acta P h y t o p a t h . , 2, 73—138. 
R e v i e w of Mycoflora of Hunga ry . V. Erys ipha les . Acta P h y t o p a t h . , 3, 241—260. 
R e v i e w of Mycoflora of H u n g a r y . A d d i t i o n to Pa r t I. Ac ta P h y t o p a t h . , 3, 431—458. 
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STUDIES ON THE GENUS NICOTIANA I. 
N E W S O L V E N T S Y S T E M S F O R T H E S E P A R A T I O N O F A L K A L O I D S 
F R O M N I C O T I A N A T A B A C U M L. BY T H I N - L A Y E R C H R O M A T O G R A P H Y 
By 
L . F A R K A S - R I E D E L 
D E P A R T M E N T O F A P P L I E D B O T A N Y A N D H I S T O G E N E S I S , L . E Ö T V Ö S U N I V E R S I T Y , B U D A P E S T 
New s o l v e n t sys tems a re descr ibed for t h e s e p a r a t i o n of t o b a c c o alkaloids f r o m 
cu red tobacco l eaves b y t h i n - l a y e r c h r o m a t o g r a p h y . T h e c h r o i n a t o g r a m s are r u n in o n e 
di rec t ion, in one , t w o or th ree d i f f e r e n t solvent s y s t e m s consecu t ive ly . I n the v a r i a n t s 
of t h e m e t h o d desc r ibed , t h e d i s t a n c e between t h e s t a r t i n g poin t a n d f r o n t is d i f f e r e n t , 
in mos t cases, in t h e consecu t ive runs . These s o l v e n t sys tems m a k e a separa t ion of 
10—13 c o m p o n e n t s fo r b o t h q u a l i t a t i v e and s e m i q u a n t i t a t i v e a s s a y s possible. S o m e 
c o m p o n e n t s can e v e n be s u b j e c t e d to q u a n t i t a t i v e d e t e r m i n a t i o n . 
Introduct ion 
Tobacco b reed ing , as well as biochemical s t u d i e s on alkaloid biosynthesis 
(e.g. t h e inves t iga t ion of d e m e t h y l a t i o n of n i co t ine into nornicot ine) make it 
necessary to develop sensit ive ana ly t ica l t e c h n i q u e s for t h e separa t ion a n d 
q u a n t i t a t i v e assay of indiv idual alkaloids. A l t h o u g h the qua l i t a t i ve and semi-
q u a n t i t a t i v e p a p e r c h r o m a t o g r a p h i c methods of P O R T E R - N A G H S K I — E I S N E R 
(1949), W E R L E - K O C H (1951), K R A F T (1953), L E I S E R S O N - W A L K E R (1955), 
J E F F R E Y — T s o (1955) used also b y W A D A (1956), S T E P K A — D E W E Y (1961), 
P L A T E K (1964a, 1964b), sepa ra te m o s t alkaloids a n d their der iva t ives , because 
of t h e long t ime needed to run t h e ch romatogra ins (1 to 2 days) , and because 
of t h e re la t ively low sensi t iv i ty of t h e procedures, t h e y are no t su i t ab le for t h e 
separa t ion of t obacco alkaloids. Therefore , a n u m b e r of a u t h o r s developed 
more sensit ive t h in - l aye r ch romatograph ic (TLC) techniques ( P A P P — SZABÓ 
1 9 6 3 , S P E A K E — M C C L O S K E Y — S M I T H —SCOTT — H U S S E Y 1 9 6 4 , F E J É R - K O S S E Y 
1 9 6 4 , 1 9 6 7 , H O D G S O N — S M I T H — G U T H R I E 1 9 6 5 , W I N E F O R D N E R — M O Y E 1 9 6 5 , 
L E E T E 1 9 6 8 ) . However , most of t h e s e methods a r e sui table for t h e separat ion 
of a few alkaloids on ly ( P A P P — S Z A B Ó 1 9 6 3 , S P E A K E — M C C L O S K E Y — S M I T H — 
S C O T T — H U S S E Y 1 9 6 4 , W I N E F O R D N E R — M O Y E 1 9 6 5 , L E E T E 1 9 6 8 ) . Al ternat ive-
ly , as t h e me thods a re two-d imens iona l ( H O D G S O N — S M I T H — G U T H R I E 1 9 6 5 , 
F E J É R - K O S S E Y 1 9 6 7 ) , t h e y are t ime-consuming a n d expensive. 
A s u m m a r y of t h e results ob t a ined by v a r i o u s authors is presented in 
Tables 1/A and 1/B. T h e th in - l aye r ch roma tog raph i c sepa ra t ion methods 
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Table l / A 
Rf-values X 100 of the tobacco alkaloids and related compounds, as obtained by various chromatographic methods 
(paper chromatography, one- and two-dimensional thin-layer as uell as circular paper chromatography)* 
Alkaloids a n d 
re la ted compounde 
a 
аз 
P a p e r c h r o m a t o g r a p h y 
1-dimensional 
A 
I и I I I IV 
20 17 26 28 
20 18 26 38 
28 26 32 49 
31 32 39 66 
37 32 30 29 
37 34 35 24 
40 36 35 41 
43 49 80 79 
51 57 85 87 
85 87 86 68 
91 90 87 82 
91 91 92 85 
— — 
64 55 55 41 
76 63 70 53 
92 77 97 86 
— — 8 0 — 
30 
44 
N-methylmyosmine 
2-hydroxynicot ine 
nornicotine 
anabasine 50 
3-(4-aminobutyl)-pyridine 52 
dihydrometanicot ine 
m-nicotine 
nicotine 
dihydronicotyrine 
myosmine 
nornicotyrine 
nicotyrine 
nicotinamide  —  — 70 
ana tab ine — — — — 47 
oxynicotine = nicotine N-oxyd 
N-methylanabasine 
2,3'-dipyridyl = isonicoteine 
isonicotinic acid 
nicotinic acid 
2-methyl-6(3-pyridyl)-tetra-
hydro-l ,2-oxazin 
3-acetylpyridine 
-picoline 
cotinine 
norcotinine 
nicotone 
4-methy lamino-1 (3-py ridyl)-
1 -bu tano l 12 
* Compiled f rom l i terary da ta . 
** Let ters refer to various authors and the separat ion techniques used by them (cf. Table 1/B). 
I и 
13 31 28 
17 41 41 
21 55 41 
25 62 55 
33 75 75 
36 
92 — — 
97 — — 
98 93 84 
86 64 59 
30 36 33 
36 
95 
51 
62 15 12 
96 90 85 
61 
87 
circular 
Thin- layer ch roma tog raphy 
1-dimensional 
I I I I I I V 
18 26 15 25 
31 
27 48 50 35 
57 48 50 80 82 45 
50 
75 
80 
41 
44 
0 
60 
70 
2-dimensional 
L 
I I I 
M 
I I I 
34 
50 
77 
87 
5 27 
6 44 
— 14 
8 73 
75 76 
50 51 
4 
14 
— 74 23 
92 81 76 
— 57 7 
5 6 2 
— 73 40 
— 74 28 
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summar ized in Tab le 1/A were found n o w a d a y s to be unsa t i s f ac to ry . I h a v e 
a t t e m p t e d to e l abora te one-dimensional p rocedures , b y us ing several s o l v e n t 
sys tems consecut ive ly to develop the same p l a t e . The choice of one-dimensional 
ins tead of two-d imens iona l c h r o m a t o g r a p h y is explained b y t h e fact , t h a t t h e 
m e t h o d was developed to follow the n ico t ine —> norn ico t ine d e m e t h y l a t i o n 
s tep q u a n t i t a t i v e l y in tobacco leaves. These alkaloides are non-f luorescent a n d 
reagen ts are necessary for t he i r detect ion. I n the case of one d imens iona l 
c h r o m a t o g r a p h y , t h e sample can be placed in spo ts or lines, as shown in F i g . 1, 
in several repl ica t ions on t h e same plate. U n d e r the same conditions, on t h i s 
p l a t e t h e equal subs tances r u n t o about t h e s a m e dis tance (F ig . 1). There fore , a 
p a r t of the c h r o m a t o g r a m can b e t rea ted w i th reagents and u n t r e a t e d a reas cor-
0,25 0,25 0,25 025 0,5 0.5 0,5 0,5 ml = g. 
extr. dry 
— 3 . F 
- 2.f 
О C D 
О 
О C D > 
О 
О 
О 
О 
С Э 
О 
О Ö 
Г—N 0 CD 
\ 
о 
C P 
cD 
cD 
® 
0,3 
0 
1 
1,0 
s 
1.5 
3 
C—ZS 
2 , 0 
4 
0,5 
0 
5 
1.0 
6 
1,5 
7 
2,0 
Fig. la 
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Table 1 /B 
Details of techniques used by various authors for the separation of tobacco alkaloids 
Supplement to Table 1/A 
Prepara t ion of 
Author 
Paper 
or thin-layer 
ex t rac t or 
authent ic substances s ta t ionary phase 
vapour atmosphere 
used for 
mobile phase 
(solvent system) Detect ion 
wi th 
A ) P O R T E R — N A G H S K I — 
E I S N E R ( 1 9 4 9 ) 
W h a t m a n 
No. 1 
I. n-butanol -
ace ta te buf-
fer* p H 5.6 
I I . n -butanol -
benzene-
buffer* 
85 : 5 : 30 
I I I . methanol -
n-pentanol -
benzene-
buffer* 
31 : 15 : 50 : 8 
TV. butylace-
t a t e -me tha -
no l -25%aq . 
N H 3 
95 : 5 : 25 
1% iodine in 95% e thanol , 
b rown colouration 
B) WERLE-KOCH (1951) Schleicher-
Schull 
2043/b or 
W h a t m a n 
No. 4 
n HCl to p H 7 bu tano l -10% 
acetic acid 
gl .-20% wa te r 
CNBr vapour , spray of 
2 % sol. of aniline in 
M/15 phospha te buf fe r or 
a 0 .25% sol. of benzidine 
in 5 0 % aq. e thanol , dif-
fe ren t colouration 
C) Tso—JEFFREY (1953) W h a t m a n 
No. 1 
water t e r t . amyl-
alcohol-ace-
t a t e buffer* 
p H 5.6 
50 : 50 
a) K I — P t solution 
b) 1% JS-naphthylamine 
in e thanol , t hen CNBr 
v a p o u r 
c) Р Л В А in e thanol , 1 % 
then CNBr v a p o u r 
П ) L E I S E B S O N — W A L K E R 
( 1 9 5 5 ) 
E ) KRAFT ( 1 9 5 3 ) 
G) S P E A K — MCCLOSKEY— 
SMITH— SCOTT— H U S S E Y 
(1964) 
H ) F E J É R - K O S S E Y ( 1 9 6 4 ) 
• W h a t m a n — sprayed with I. water 1-butanol 
No. 1 acetate buf- I I . aceta te sa tura ted 
fer* buffer* satu- with acetate 
ra ted with 1- buffer* p H 
bu tano l 5.6 
W F j produced I. О. IN gly- water sa tura- water sa tura t -
by Gessner cocoll-HCl, ted n-butanol ed n-butanol 
and Kreuzig, best sep. p H 
Niederschlag, 8.7 
Erzgeb. Ger. I I . 0.2 M bo-
ra te buffer**, 
best sep. p H 
7.8 
I I I . phosphate 
buffer , best . 
sep. p H 7.8 
IV. ci trate-
HC1 buffer , — 
best. sep. p H 
6.5 
Silicagel G 0.5 N K O H toluene-
nach Stahl methanol-
chloroform 
90 : 30 : 10 
Kieselgel G methanol 
(Merck) 
Silicagel 0.5 N K O H chloroform chloroform 
(E. Merck) e thanol e thanol 
90 : 10 90 : 10 
1% P A B A in e thanol , 
then CNBr vapour 
Dragendorff , if chromato-
grams are basic are placed 
into acetic acid vapour 
before t rea ted with the 
reagent 
Dragendorf f , modified b y 
Munier, and made more 
sensitive by using the 
method of VÁGUJFALVI 
(1960) 
Dragendorff reagent 
Dragendorff reagent ; 2 % 
aniline in e thanol , or 1% 
benzidine in methanol , 
then CNBr vapour dif-
ferent colouration 
* A c e t a t e b u f f e r a c c o r d i n g t o PORTER, NAGHSKI a n d EISNER ( 1 9 4 9 ) ; 
**0.2 M bora te buf fer according to SÖRENSEN and CLARK 
0.2 M acetic acid 95 ml, 0.2 M sodium aceta te 90.5 ml. 
Table 1/B (cont.) 
О 
Prepara t ion of 
BS 
»4 
s 
Я S 3 
Author 
Paper 
or tbin-layer 
extract or 
authent ic substances s ta t ionary phase 
vapour a tmosphere 
used for 
mobile phase 
(solvent system) Detection 
A A with 
A F-
1 S' A 
СЛ 
Л 
I ) W L N E F O R D N E R — M O Y E 
(1964) 
a luminium-
oxide type G 
(Br inkman) 
— — — 
chloroform-
methanol 
100 : 1.5 
Dragcndorff reagent 
Я 
A' 
•I 
С 3 
? 
J ) LEETE (1968) Silicagel F 2 5 1 
(Merck) 
— — — 
chloroform-
methanol 
40 : 10 
— 
A 
S* A A 
K ) L O V K O V A — M I N O Z H E -
DINOVA (1969) 
Dragendorff reagent 
N3 «• 
45 
L ) H O D G S O N — S M I T H — 
G U T H R I E ( 1 9 6 5 ) 
Silicagel G I. chloroform-
methanol-
ammonia 
60 : 10 : 1 
I I . chloroform-
methanol-
acetic acid 
60 : 10 : 1 
2 % PABA in e thanol and 
0.1 M phosphate buf fer 
p H 7.0 1 : 1 then CNBr 
vapour 
M ) F E J É R - K O S S E Y ( 1 9 6 7 ) Silicagel G 
(Merck) 
0.5 N K O H I. chloroform-
methanol 
100 : 20 
I I . chloroform-
ether- te t ra-
hyd ro fu ran 
80 : 15 : 5 
Dragendorff reagent or 
1% benzidine in e thanol 
then CNBr vapour 
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Fig. lb 
Fig. 1. T h e s e p a r a t i o n of a lka lo ids w h e n the e x t r a c t is p laced on t h e l a y e r in spots a n d l ines . 
F r o m p o i n t 1 t o 4, e x t r a c t s co r respond ing to 0 .25 g air d ry we igh t of tobacco leaf p o w d e r , 
f r o m 5—8, e x t r a c t s c o r r e s p o n d i n g to 0.5 g, were p l a c e d on the Sil icagel G (Merck) t h i n - l a y e r . 
(20 X 20 c m p l a t e , cubic c a p a c i t y of t h e t a n k 4200 c c m , so lven t s y s t e m 2, f r o n t level 6, 10, 16 c m , 
v a p o u r d e v e l o p m e n t 30 m i n . , equ i l ib ra t ion of t h e l a y e r 30 min . , de t ec t i on D r a g e n d o r f f r . 
mod i f i ed b y Munier . ) a) a d r a w i n g and b) a p h o t o g r a p h y of t h e T L - c h r o m a t o g r a m 
responding to t h e spots or s tr ipes a l ready ident i f ied can b e scraped off, e lu t ed 
and sub jec t ed to q u a n t i t a t i v e de t e rmina t ion . B y using t h e two d imens iona l 
me thod , even if some spo ts migra ted a t a g rea t e r d is tance f r o m each o t h e r , t h e 
appl ica t ion of t h e a b o v e principle (for non- f luorescent alkaloids) wou ld be 
impossible. 
I h a v e a l ready used this principle successfully in separat ing o p i u m 
alkaloids b y p a p e r c h r o m a t o g r a p h y and l a t e r on by th in - l aye r c h r o m a t o g r a p h y 
( F A R K A S - R I E D E L , u n p u b l i s h e d results). I appl ied the samples in a s t a r t l ine 
(instead of spots) and used th ree different so lvent sys tems in consecutive runs , 
as also descr ibed la ter b y H A L P A A P (1963). I f ound t h a t t h e application of t h e 
samples on a 3 cm long s t a r t line gives sa t i s f ac to ry resul t s if 5 x 2 0 cm p l a t e s 
are used, a n d t h e a m o u n t of ex t rac t is 0.5 ml (corresponding to 0.5 g of g r o u n d 
poppy capsules) . Af te r t h e runs , t he c h r o m a t o g r a m s were t r e a t e d with r e a g e n t s 
on one side in a w i d t h of 1/2 —1 cm. T h e o the r (non-reacted) edges of t h e 
c h r o m a t o g r a m s were used for t h e q u a n t i t a t i v e p h o t o m e t r i c de te rmina t ion of 
the a lkaloids a f t e r the i r e lut ion f rom t h e cor responding a r ea of the c h r o m a t o -
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g r a m . These observat ions w e r e applied fo r t h e tobacco alkaloids a n d t h e 
r e su l t s are desc r ibed in the p r e s e n t paper . I n t h i s case the c h r o m a t o g r a m s were 
r u n twice or t h r e e times consecut ively in d i f f e ren t solvent sys tems b y us ing 
t h e same s t a r t p o i n t or line a n d by r u n n i n g t h e ch roma tog rams to d i f f e ren t 
d is tances . 
This m e t h o d is similar t o some e x t e n t t o the polyzonal th in- layer chro-
ma tog raph ic m e t h o d of N I E D E R W I E S E R — B R E N N E R (1965a) in which t h e 
c h r o m a t o g r a m s a re run in m u l t i c o m p o n e n t solvent sys t ems f rom d i f f e r en t 
s t a r t points t o t h e same f r o n t d is tance . 
Two s o l v e n t sys t ems are d e s c r i b e d in the p r e s e n t paper . In o rde r t o ob ta in c o n s i s t e n t l y 
g o o d results w i t h b o t h of them, t h e cond i t ions p r e s c r i b e d for the r u n a re ve ry s t r ic t ly a d h e r e d 
t o . T h e R e v a l u e , e v e n in the case of a one solvent s y s t e m and a single r u n , is g rea t ly a f f e c t e d 
b y a number of f a c t o r s , such as t h e compos i t ion of t h e solvent s y s t e m s , t h e c o n s t a n t t e m -
p e r a t u r e , the size of t h e t ank , t h e e x t e n t of v a p o u r s a t u r a t i o n , the degree of t h e a c t i v i t y of t h e 
l a y e r , the e q u i l i b r a t i o n of the l aye r a n d the c h a m b e r . 
In Fig. 2 t h e separa t ion of a l k a l o i d s as o b t a i n e d w i t h only one s o l v e n t sys t em a re s h o w n 
a s a func t ion of t h e f r o n t level. 
Table 2 p r e s e n t s the Ry-values (average of t e n repl icates) o b t a i n e d u n d e r i den t i ca l 
c i r cums tances b y o n e solvent s y s t e m a n d d i f fe ren t f r o n t distances. 
In spite of t h e influencing f a c t o r s , m e n t i o n e d above , being e n t i r e l y ident ica l , t h e Re-
v a l u e is not s u i t a b l e for the i d e n t i f i c a t i o n of s u b s t a n c e s in m u l t i c o m p o n e n t s y s t e m s a f t e r 
s e v e r a l consecu t ive runs . Under t h e s e c i r cums tances t h e R^-values o n l y indica te a r e l a t i v e 
Mater ia l and Method 
Table 2 
RpvaluesX 100 of the separated tobacco alkaloids from cured tobacco 
leaf extract. One solvent system (chloroform-ethanol-formamide, 
90.: 10 : 4 by vol.) in one and two runs and different front distances. 
( For details see Fig. 2) 
Ry-valuesx 100, if distance from star t to f r o n t is 
Alka lo ids separated 
( n u m b e r i n g of 
spots f r o m below)* 10 cm 16 cm 
10 cm and 
consecutively 
16 cm 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
36 
30 
24 
17 
83 
72 
66 
51 
2.5 
70 
63 
54 
47 
36 
31 
25 
19 
12 
2 
89 
84 
77 
70 
60 
55 
46 
36 
29 
5 
N u m b e r i n g refers to t h e s e p a r a t i o n as s h o w n in Fig. 2 c o l u m n s I , I I and I I I . 
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Fig. 2. Loca t ion of the s e p a r a t e d alkaloid spots f r o m cured tobacco e x t r a c t by using on ly one 
solvent s y s t e m (ch loroform-e thanol - formamide , 90 : 10 : 4) wi th va r ious distances in one and 
two runs . (5 X 20 cm plates , cub ic capaci ty of t h e t a n k 6200 ccm, v a p o u r develop 30 min. , 
equi l ibra t ion 30 min. , de tec t ion Dragendorf f r . ) 
dis tance of t he alkaloid spots f r o m each other , i.e. t h e sequence of spo t s on the c h r o m a t o g r a m , 
which has t o be verified b y us ing au then t ic samples and colour r eagen t s . 
T h e same solvent s y s t e m (ch loroform-e thanol - formamide , 90 : 10 : 4) was used for 
runn ing two-dimensional c h r o m a t o g r a m s as well, in one direct ion t o a dis tance of 10 c m and 
in the second direct ion to a d i s t ance of 16 cm. Th i s procedure did n o t improve t he e x t e n t of 
separa t ion signif icant ly. The re fo re , the one-dimensional me thod , m o r e suitable for r o u t i n e 
work, was improved in f u r t h e r exper iments . 
Th in- layer c h r o m a t o g r a p h y was done w i t h t he me thod descr ibed by STAHL (1962, 
1967) a n d used also by FEJÉR-KOSSEY (1964, 1967) a n d other a u t h o r s , on Silicagel G (Merck) 
coated p la tes . The slurry was p r e p a r e d with distil led w a t e r ins tead of 0.5 N potass ium h y d r o x i d e . 
The ch roma tog raph i c t a n k w a s embedded w i t h f i l t e r pape r to ensu re t he necessary v a p o u r 
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t e n s i o n . The so lvent sy s t em was p o u r e d a f t e r t h o r o u g h shak ing into a t a n k of 6200 cm 3 cubic 
c a p a c i t y , which w a s k e p t for 30 min . a t 20°C to ob t a in t h e ful l sa tu ra t ion a n d for an add i t iona l 
30 m i n . for equ i l ib ra t ion . After every r u n the plates were dr ied a t least half a n hour by ae ra t ion . 
T h e neu t ra l e x t r a c t s f r o m cured t o b a c c o leaves con ta in ing a relatively smal l a m o u n t of n icot ine , 
r e c e i v e d from t h e T o b a c c o Fac tory , Debrecen , were u s e d only for qua l i t a t i ve assay s e p a r a t e d 
a t 8 .5 p H by c h l o r o f o r m in 2 spots e a c h o n 5 X 20 c m p l a t e , in t en repl ica tes . 
The m u l t i c o m p o n e n t solvent s y s t e m s for q u a l i t a t i v e and s e m i - q u a n t i t a t i v e de t e rmi -
n a t i o n are; 
1. Chloroform-ethanol-25% NHtOH, 90 : 10 : 2 by vol. in the f i r s t r u n ti l l a f ron t d i s t ance 
of 12 cm, followed b y a second r u n in chloroform-ethanol-glacial acetic acid, 90 : 10 : 2 by vol. 
t i l l a f ron t d i s tance of 12 cm. 
2. Chloroform-ethanol-formamide, 90 : 10 : 4 by vol. in the f i r s t r u n ti l l a f r o n t d i s tance 
of 6 cm, followed b y a second run in chloroform-ethanol-25% NHsOH, 90 : 10 : 2 by vol. t i l l a 
f r o n t distance of 10 c m , and followed b y t he th i rd r u n in chloroform-ethanol-glacial acetic acid, 
90 : 10 : 2 by vol. t i l l a f ron t dis tance of 14 cm (Fig. 3). 
After d r y i n g t h e ch roma tog rams fo r a t least half an hour , the v i sua l iza t ion of the spo t s 
t a k e s place by s p r a y i n g the plates w i t h the most sens i t ive Dragendorff r eagen t modif ied b y 
M u n i e r . The d e t e c t i o n of the alkaloids can also t a k e p lace by the app l i ca t ion of 1% benzid ine 
i n e t h a n o l followed b y t r ea tmen t w i t h BrCN v a p o u r (FEJF.H-KOSSEY 1967) or by sp ray ing 
w i t h 2% alcoholic so lu t ion of p -aminobenzo ic acid ( P A B A ) and 0.1 M p h o s p h a t e buf fe r , p H 7.0 
m i x e d 1 : 1, fo l lowed also by the d e v e l o p m e n t of t he p la t e s in BrCN v a p o u r as described b y 
HODGSON—SMITH—GUTHRIE (1965). I n these cases, in con t r a s t to t he t r e a t m e n t with D r a g e n -
d o r f f reagent , t h e s p o t s represent ing va r ious alkaloids a p p e a r not only in d i f fe ren t in tens i t ies 
b u t also in d i f f e ren t colours, but w i t h i n a very shor t t i m e they t u r n pale . F o r the de tec t ion of 
n o r n i c o t i n e t h e s p e c i f i c i s a t i n r e a g e n t s of MICHL—KUHN—BUHN ( 1 9 5 6 ) , KUHN ( 1 9 5 8 ) a n d 
STEPHENS—WEYBREW (1959) were u sed . Most of t h e spo t s were iden t i f i ed on the basis of 
Table 3 
Rj-values У. 100 of the tobacco alkaloids from cured tobacco 
leaf extract separated by solvent system 1 and 2 
Alkaloids 
( number ing of 
epots f r o m below)* 
R e v a l u e x 100 in solvent system 
l identified 
alkaloids 
2 ident i f ied 
alkaloids 
13 86 
12 — — 82 
11 86 77 N t 
10 75 71 
9 68 N t 67 
8 61 + 64 
7 53 + 61 
6 45 Ni + 56 
5 33 A t 49 Ni 
4 25 Ab 36 A t 
3 19 24 A b 
2 13 No 10 N o + 
1 0.5 ON 2 O N 
* N u m b e r i n g refers to t he s epa ra t i on as s h o w n in Fig. 3. 
Abbrev ia t ion of alkaloids i n th is paper ; N-oxynico t ine = O N ; nornicot ine = No; 
a n a b a s i n e = Ab; ana t ab ine = At ; n icot ine = Ni; 2 ,3 ' -dipyr idyl = D p ; nicotyr ine = N t ; 
+
 = means, t h e s p o t contains o t h e r alkaloids n o t s epa ra t ed . 
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Fig. 3. Chromatograms o b t a i n e d by solvent sy s t em 1 and 2 f r o m cured tobacco leaf ex t r ac t . 
(The same c i rcumstances as in Fig. 2) 
l i terary d a t a . Since a u t h e n t i c substances were no t a t m y disposal , the iden t i f i ca t ion was 
l imited t o N-oxynicot ine, nornicot ine and nicot ine . The two spo t s , nicotine and oxynico t ine , 
could be e lu ted separa te ly a n d one was oxid ized the o ther r e d u c e d according to FRANKEN-
BURG—GOTTSCHO (1955). T h e Rz-values o b t a i n e d b y the two new solvent systems are p resen ted 
in Tab le 3. 
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Results 
The resu l t s presented in t h i s paper a re summar ized in T a b l e 4. 
Studies w h i c h have led t o t h e deve lopmen t of the two m u l t i c o m p o n e n t 
so lven t sys tems described in t h e present p a p e r and inves t iga t ions on t h e 
q u a n t i t a t i v e a s say of the s e p a r a t e d alkaloids h a d been made necessary b y ex-
p e r i m e n t s on t h e process of d e m e t h y l a t i o n in tobacco leaves. T h e two solvent 
sy s t ems , appl icable to th in- layer c h r o m a t o g r a p h y , m a k e a r ap id separa t ion of 
Table 4 
Number of spots separated by TLC in different solvent systems (1 and 2) 
in consecutive runs and the quality of separation 
Solvent 
sys tems 
N u m b e r 
Separat ion of spots except nicotine and nornicotine 
F ron t distance 
of spo t s 
sepa ra ted below nornicot ine between nornicot ine 
and nicotine 
above nicotine 
in consecutive runs 
in cm 
l i t 1 good 3 very good 5 very good 12, 12 
2 13 1 good 2 good 8 excellent 6, 10, 14 
— 3. F 
i S S . ' X X 
0,1 0,1 . „ 0,1 0,05 0,1 0,1 ml 
Fig. 4a 
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Fig. 4b 
Fig. 4. T h e application of so lvent sys tem 2 used for rout ine w o r k within t he f r a m e w o r k of 
ex t r ac t i on experiments . E v e r y s tar t ing p o i n t received 0.1 ml e x t r a c t corresponding to 0.1 g 
air d ry we igh t of cured t o b a c c o leaf powder . (The ch romatograph ic c i rcumstances correspond 
to those of Eig. 1, but in th i s case the f ron t levels are suitable for t h e description 6, 10 a n d 14 cm. 
a) a drawing of t h e c h r o m a t o g r a m , b) a photography of t h e same c h r o m a t o g r a m 
10—13 or more a lkaloid componen t s possible, b u t on ly for qua l i t a t i ve and 
semi -quan t i t a t ive de t e rmina t i on . F ig . 4 shows the sepa ra t ion capac i t y of the 
solvent system No 2. T h e emphasis was laid on t h e good separa t ion of nor-
n icot ine and nicot ine f r o m their ne ighbours . This is shown in T a b l e 4. By 
emphas iz ing the n u m b e r and d i s t ance of ne ighbour ing spots, I d r a w the 
a t t e n t i o n to the fac t t h a t the h igher t h e number of separa ted spo ts a n d the 
grea ter the i r dis tance f r o m nicotine a n d nornicotine t h e more likely i t is t h a t 
the c lua tes of the spo t s corresponding to nicotine a n d nornicot ine will not 
conta in o the r alkaloids. I n this w a y t h e q u a n t i t a t i v e pho tomet r i c d a t a are 
ce r ta in ly more rel iable. T h e descr ipt ion of newer so lven t systems which are 
able t o separa te the a lka lo id componen t s f rom each o t h e r to a h igher ex ten t 
will fol low in a nex t p a p e r . 
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CHROMATOGRAPHIC HETEROGENEITY OF RED AND 
WHITE RARBIT SKELETAL MUSCLE MYOSIN 
B y 
S . FAZEKAS, V . S Z É K E S S Y - H E R M A N N , I . K Á S A , M . SZAMEL, К . SZABÓ 
I N S T I T U T E O F M E D I C A L B I O C H E M I S T R Y , S E M M E L W E I S U N I V E R S I T Y O F M E D I C I N E ; 
I N S T I T U T E F O R A P P L I E D C H E M I S T R Y O F T H E T E C H N I C A L U N I V E R S I T Y , B U D A P E S T 
The p a p e r dea l s wi th t h e he t e rogene i ty of r e d a n d whi te r a b b i t musc le myosins . 
T h e individual r e d a n d white m u s c l e s have been f o u n d t o conta in d i f f e r e n t and var iab le 
myos in s u b f r a c t i o n s . I n general , t h e red skeletal m u s c l e myosins are charac te r ized b y 
t h e presence of f r a c t i o n s I a n d I I , while the w h i t e o n e s by f r ac t i ons I I I , IV, V a n d 
V I . There are, h o w e v e r , d i f ferences in t h e myosin f r a c t i o n s be tween t h e ind iv idua l m u s -
cles, since a n y of t h e four f r a c t i o n s of t h e white m u s c l e m a y be a b s e n t , a n d even the i r 
ra t io is highly v a r i e d . All s u b f r a c t i o n s have a c h a r a c t e r i s t i c Ca2 + i n d u c e d ATP-ase 
ac t iv i ty . A T P - a s e ac t iv i ty and f luorescence i n t e n s i t y in t h e s u b f r a c t i o n s of red muscles 
are inferior t o t h o s e in the s u b f r a c t i o n s of white m u s c l e s , and the s e c o n d a r y m a t t e r seen 
o n i ts c h r o m a t o g r a m s is more t h a n in t h e myosins of w h i t e muscles. T h e l ipid con ten t is 
20—40 per c e n t h i g h e r in t h e r e d t h a n in the w h i t e muscles . 
Introduction 
B Á R Á N Y (1967) was the f i r s t to point out t h a t the ATP-ase act ivi ty of 
myosins originating f rom di f ferent organisms w a s varied b u t b y and large 
propor t ional to t h e contract ion t i m e of the respect ive muscle; t h a t is, the quick-
er t h e contract ion, t h e higher t h e ATP-ase ac t iv i ty . Recently it has been men-
t ioned more and m o r e f requent ly t h a t within t h e same an imal species t he 
ATP-ase activity f o u n d in the myosins also var ies according to t h e white (fast) 
a n d red (slow) t y p e of muscle ( B Á R Á N Y et al. 1965, S P R O N Y 1968, K I M — М о м -
MAERTS 1971). T R A Y E R — P E R R Y (1966) found myos in fractions possessing dif-
fe ren t ATP-ase act ivi t ies in t h e muscles of new-born and adu l t rabbi ts . 
Al though the sedimenta t ion cons tan t s were ident ical , still, on t h e basis of their 
exper iments , t h e y considered t h e myosin to be a mixture of heterogeneous 
molecules. In our previous pape r (FAZEKAS et al. 1971) we poin ted out t h a t 
f r o m the mixed skeletal muscles of rabbi t a t least four chromatographic 
f rac t ions showing ATP-ase ac t iv i ty could be separa ted on a DEAE-cellulose 
co lumn. 
According t o K I M — M O M M A E R T S (1971) t h e various t ype myosins differ 
f r o m one another in t h e number of light components namely, minor compo-
nen t s isolated wi th 4 M KCl f r o m slow muscles showed th ree , while those 
f r o m fas t muscles f o u r electrophoretically separab le components . The same 
resul ts were ob ta ined b y P E R R I E — P E R R Y (1970), b u t in t he cardiac muscle 
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myosin they found only two light components . T h e low molecular weight 
components of myosins obtained f r o m the skeletal and cardiac muscles of 
several animal species were compared earlier by L O C K E R — H A G Y A R D (1967) 
who found two and th ree light components , respectively, in t h e different 
origin muscles. F rom the location of the low molecular weight components 
one can conclude on their not h a v i n g the same characterist ics. 
Therefore the quest ion arises whe the r the myosins obtained f r o m individ-
ual muscles of species show a single chromatographic myosin f ract ion, or 
var ious myosins occur f rom the beginning in the individual muscles, or again, 
t he myosins differ according to the f a s t and slow muscles only. A f u r t h e r ques-
t ion is whether chromatographic f rac t ions obtained f r o m the individual muscles 
con ta in low molecular weight components . To decide on the ques t ions arisen 
we obta ined myosin f rom a single muscle , while in another case we prepared 
a so-called mixed myosin from mere red and mere whi te muscles, respectively, 
and separa ted their chromatographic fract ions in order to be able t o compare 
the i r chromatograms and some character is t ics of t he fractions. 
Material and Method 
F o r t h e purpose of e x p e r i m e n t s m u s c l e s of r abb i t s n o t older t h a n f o u r m o n t h s were 
u s e d . T h e b a c k half of t h e b o d y of e x s a n g u i n e r a b b i t s was r e m o v e d as soon as poss ib le and cool-
ed in ice. T h e requ i red musc les of the h i n d legs were quickly excised and c lass i f ied o n t h e basis 
of t h e i r vis ible colour as w h i t e , red or p i n k . T h e muscles were f i ne ly ground w i t h a L a Tapie-
t y p e g r inder , weighed, a n d t h e myosin w a s isolated accord ing to PORTZEHL—SCHRAMM— 
WEBER (1950) as mod i f i ed b y SZENT-GYÖRGYI (1951). Acco rd ing to the m e t h o d t h e myosin 
w a s p r e c i p i t a t e d w i th a twe lve fo ld d i lu t ion , wh i l e ac tomyos in w a s removed a t a c o n c e n t r a t i o n 
of 0.26 M KCl. P u r i f i c a t i o n was r epea ted o n c e b y cyclic p r e c i p i t a t i o n . Prior t o t h e chromato-
g r a p h i c s epa ra t i on myos in w a s pur i f ied in a n u l t r a cen t r i f uge (105 ООО X g,lh ,)* a n d t h e t rans-
p a r e n t s u p e r n a t a n t was p r e p a r e d for c h r o m a t o g r a p h i c s e p a r a t i o n by d ia lys ing t h e myosin 
c o n t a i n i n g 1 mM 2 - m e r c a p t o e t h a n o l aga ins t 0 .02 M p y r o p h o s p h a t e buf fe r ( p H 7.4) . T h e buf fe r 
w a s changed four t imes ; t h e op t ica l dens i ty of myos in measu red a n d separa ted — a s described 
ear l ier (FAZEKAS et al. 1971) — on D E A E - c e l l u l o s e ( W h a t m a n D E 32) co lumn a c t i v a t e d and 
b a l a n c e d w i th 0.01 M p y r o p h o s p h a t e b u f f e r . T h e e luents are s h o w n in the f igures . F luorescence 
s t ud i e s were pe r fo rmed b y m e a n s of a H I T A C H I M P F - 2 A spec t ro f luo rome te r . 
Results 
In pa r t of the experiments on ly red muscles (m. soleus, gastrocnemius, 
ischiotibialis, semitendinosus) were used , and the myosin obtained f r o m them 
was separa ted on DEAE-cellulose co lumn. The result is shown in Fig . 1. 
The eluent solutions are indicated on the chromatogram, b u t t h e activity 
of t h e peak tubes of t h e individual f rac t ions are seen in Table 3 expressed in 
[M moles Pi/mg prote in /minute . The t a b l e shows t h a t in t he red muscles there are 
f ive myosin f ract ions showing ATP-ase act ivi ty . Tab le 1 summarizes t h e recov-
* spinco u l t r a c e n t r i f u g e - m o d e l L. 
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20 40 6 0 80 100 20 40 6 0 80 200 20 AO 6 0 80 300 20 40 
Fraction n u m b e r 
Fig. 1. Chromatography of mixed red m u s c l e myosins on DEAE-cel lu lose c o l u m n 
Table 1 
Recovery of red myosins from the chromatographic column and their percentage 
distribution 
N u m b e r of fractions Е2в0 % 
12— 17 3.8 1.52 
18— 20 0.54 0.5 
21— 31 12.28 4.9 
32— 61 I. 48.47 19.3 
62—143 31.99 12.75 
144—187 I I . 33.34 13.4 
188—228 I I I . 40.5 16.6 
229—260 IV. 58.34 23.3 
261—280 V. 33.57 13.5 
281—294 VI. 6.8 2.71 
recovery 269.3 107.— 
On t h e column 251.2 100.— 
ery of t h e myosins f r o m t h e ch roma tograph ic column a n d their p e r c e n t a g e 
d is t r ibu t ion . 
The myos ins p roduced f rom the i n d i v i d u a l muscles were subsequen t ly ap-
plied to DEAE-cel lu lose co lumns of poss ib ly identical v o l u m e . The c h r o m a t o -
grams t h u s ob ta ined are su i t ab le for compar i son . Fig. 2 shows the c h r o m a t o -
grams of f o u r red muscles separate ly , i nd i ca t ing the respec t ive e lua t ing solu-
tions. 
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When comparing the chromatograms we can see that the fractions occur 
in different quantities in the individual muscles. Fraction I is found in t h e 
largest quantities in the red m. ischiotibialis and soleus, while in the pink semi-
tendinosus and gastrocnemius its quantity is small. All four muscles are char-
acterized by the presence of the relatively high activity fraction V, while 
fraction IV is significant only in the gastrocnemius. 
The chromatogram of myosin obtained from mixed white femoral muscles 
is seen in Fig. 3. The mixture contains the muscles of M. gluteus medius, semi-
membranosus, quadriceps, biceps femoris and vastus. 
On the chromatogram, fraction I is completely missing, only slight traces 
of contamination are seen in its place. Fraction II amounts only to 9.1 per 
cent of the material applied. Fraction VI not characteristic of the red muscles 
is also found in the white muscles, though a considerable part of this fraction 
5 10 15 20 25 30 35 40 45 
Fig . 2. C h r o m a t o g r a p h y of four d i f f e r e n t red muscle myos ins on DEAEA-ce l lu lose co lumn 
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Table 2 
Distribution and percentage recovery of chromatographic fractions of mixed white 
muscle myosins 
N u m b e r of fractions % 
0 — 20 1.0 0 .5 
2 0 — 50 4.9 2.6 
51— 68 1.6 1.0 
6 9 — 90 II 17.6 9 .1 
91—111 I I I 28.3 14.7 
112—133 IV 35.2 18.1 
134—155 V 38.3 20.0 
156—185 VI 43.1 22.4 
w i t h alkali 21.0 10.8 
r ecove ry 
on column 
191 
192 E28O 
99.6 
100.— 
T a b l e 3 
p mole Pi/mg protein/minute value of specific ATP-ase activity observed in the peak 
tubes of chromatographic fractions 
Muscle 
red (mixed) 
white ( m i x e d ) 
m. biceps f emor i s (transi-
t ional) 
О fr» 
0.125 
0.28 
0.125 
0,06 
0,185 
IL 
0.077 
0.11 
0.445 
0.575 
i l l . 
0.17 
0.35 
0.37 
ív. 
0.065 
0.39 
0.275 
.7-
.6-
.5 
А 
.3 
.2-
.1-
k. i\ 
1 
\ 
\ \ 
Hi V V IV VI V 
10 20 30 AO 50 60 70 80 9 0 100 10 20 30 AO 50 60 70 80 
F r a c t i o n n u m b e r 
Fig. 3. Chromatography of m i x e d white muscle myosins on DEAE-ce l lu lose co lumn 
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is lipid. Table 2 shows the d i s t r ibu t ion of m y o s i n fract ions a n d their recovery 
percen tage f r o m t h e ch roma tograph ic co lumn. 
Fig. 4 shows c h r o m a t o g r a m s of myosins obta ined f r o m muscles per fec t ly 
wh i t e to the eye. Frac t ions I a n d I I are comple te ly missing f r o m the ch roma-
tog rams of each muscle; f r a c t i o n I I I occurs on ly in myos in produced f r o m 
t h e semimembranosus and even the re in t w o separa te peaks . 
Fig. 5 shows the c h r o m a t o g r a m of m y o s i n obta ined f r o m m. biceps 
femoris. At t h e beginning of t h e procedure t h e myos in of this musc le was t r e a t e d 
as a white musc le myosin, b u t on t h e basis of i ts c h r o m a t o g r a m it could n o t 
b e placed a m o n g t h e myosins of Fig. 4. N a m e l y the c h r o m a t o g r a m shows a 
t rans i t iona l t y p e , t h a t is t h e reason why it is i l lustrated separa te ly . In t h e 
f i gu re f rac t ions I , I I and I I I t oge the r a m o u n t t o some 25 p e r cent, and t h e 
o d d th ing a b o u t i t is t h a t f r a c t i o n I I eluates in t w o separate p e a k s and exhib i t s 
d i f fe rent specif ic activit ies. 
F rac t ions of myosins i so la ted f rom red a n d white musc les have d i f fe ren t 
ATP-ase ac t iv i t ies . Table 3 summar i ze s the specif ic ATP-ase ac t iv i t ies observed 
in pg Pi /mg p ro t e in /minu te in t h e peak t u b e s of ch roma tograph ic f rac t ions . 
The Ca induced ATP-ase ac t iv i ty of myos in was de t e rmined by t h e 
m e t h o d of H O L L A N D — P E R R Y (1969) by m e a s u r i n g the q u a n t i t y of anorganic 
p h o s p h a t e o r ig ina t ing from t h e spl i t t ing of t h e ATP . 
The myos in f rac t ions of t h e different muscles were p laced in 8 M urea a n d 
gel f i l t ra ted on Sephadex G 200 column also equi l ibra ted in u r e a , with the a i m 
of separa t ing t h e large po lypep t ide chain- a n d low molecular weight compo-
n e n t s of the m y o s i n . The gel - f i l t ra t ion c h r o m a t o g r a m s disclose t h a t all myos in 
f r ac t i ons o b t a i n e d on DEAE-ce l lu lose co lumn contain t h e h e a v y and l ight 
componen t s t h o u g h in highly d i f fe rent p ropor t ions . F r a c t i o n I of the r ed 
muscles con ta in a relat ively low a m o u n t of h e a v y and large a m o u n t of smal l 
subun i t s of m y o s i n . The area of peaks drawn on t h e basis of t h e E2 8 n absorpt ion 
of t h e high a n d low molecular weight c o m p o n e n t s of t h e ch roma tog raph i c 
f r ac t ions I I a n d I I I is larger fo r the light componen t s , whi le in f ract ion I V 
i t is t he area of t h e heavy c o m p o n e n t t h a t d o m i n a t e s more s t rong ly . In f r ac t ion 
V of the red a n d whi te muscle myosins t h e r a t i o of the t w o components is 
h igh ly d i f fe ren t ; e.g. in the gas t rocnemius (red) muscle t h e a r e a of the l ight 
componen t s , whi le in the wh i t e muscle t h a t of t h e heavy c o m p o n e n t is larger . 
F ig . 6 summar izes w h a t have b e e n said. The gel-f i l t rat ion c h r o m a t o g r a m s of 
f r ac t ions IV a n d of t h e whi te f r ac t i on V are s imilar . The f o r m s of the smal l 
componen t s a re v a r y i n g which suggests t h a t t h e y consist of a n u m b e r of com-
p o n e n t s accord ing to their molecu la r weights , b u t those of t h e red muscles 
a r e always m o r e homogeneous . 
We e x a m i n e d and c o m p a r e d f luorescence in single a n d mixed muscle 
myos ins . B o t h exc i ta t ion and f luorescence v a l u e s were r e l a t e d to the s a m e 
E 2 8 0 value, so t h e var ious in tens i t i e s could be compared wi thin t h e same f igure . 
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m. longiss imus dorsi / white / 
40 60 80 100 20 40 6 0 80 200 
Fraction number 
1.5 
1.0 
.8 
.6-
.4 -
.2 
m. gluteus medius / white/ 
20 40 60 80 100 20 40 6 0 80 200 20 
Fig. 4. Ch roma tog raphy of three d i f f e r en t white muscle myos ins on DEAE-cel lu lose co lumn 
m. b i c e p s femoris / White / 
20 40 60 80 100 20 40 60 80 200 20 40 60 80 
Frac t ion number 
Fig. 5. C h r o m a t o g r a p h y of m. biceps femor is " w h i t e " myos in on DEAE-ce l lu lose co lumn 
3* Acta Agronomica Academiae Scientiarum Hungaricae 23, 1974 
3 2 S. F A Z E K A S et al. 
5 10 15 20 25 
Fract ion n u m b e r 
.3 - II. 
о .2 A 
5 10 15 20 25 30 
Frac t ion n u m b e r 
white V. 
A 
LZ \ A 
5 10 15 20 25 30 35 CO 
Fraction n u m b e r 
5 10 15 20 25 30 
Fract ion n u m b e r 
Fig. 6. Ge l - f i l t ra t ion of m ixed red muscle m y o s i n s on S e p h a d e x G-200 column, e q u i l i b r a t e d in 
6 M u r e a 
Fig. 7 shows t h e exci ta t ion a n d f luorescence spec t ra of mixed red (R0) 
a n d t rans i t iona l m. biceps femoris (F 0 ) myosins , be fo re ch roma tog raph ic sepa-
r a t ion . We can see t h a t t h e in tens i ty of biceps myos in is lower. 
Fig. 8 shows t h e exci ta t ion and f luorescence spec t ra of ch romatograph ic 
f r ac t ions of mixed red myos in according to the peak t u b e s of Fig. 1. T u b e 13 
is 2 -mercap toe thano l and it shows no f luorescence. T u b e s 28 and 35 fa l l within 
t h e area of f r a c t i o n I . As it was r epo r t ed earlier (FAZEKAS et al. 1971) it is a 
m i x t u r e of several pro te ins and secondary ma t t e r s . I t is mainly AMP-deami -
nase and acetyl-chol ine-esterase enzymes accompany ing the myosin t h a t are 
f o u n d here. T u b e s 150 ( I I ) , 191 ( I I I ) , 231 (IV) show t h e intensely f luorescing 
myos in f rac t ions , while t u b e s 265 and 282 t h e lower in tens i ty and h ighe r lipid 
con t en t f rac t ion V which, however , possess considerable ATP-ase ac t iv i t i es . 
Fig. 9 compares t h e exci ta t ion a n d f luorescence spect ra of m y o s i n s from 
two red muscles, those of soleus (S0) a n d ischiotibialis ( I 0 ) , before t h e chroma-
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Fig, 7. E x c i t a t i o n a n d fluorescence spectra of red ( R o ) and "wh i t e " biceps femoris (Fo) m y o -
sins before t h e ch romatograph ica l procedure 
Fig. 8. E x c i t a t i o n and f luorescence spectra of m i x e d red myosin f r ac t ions by p e a k t u b e s 
tographic sepa ra t ion . W h e n related to t h e s a m e E280 v a l u e t h e i n t ens i t y of 
ischiotibialis myos in is f o u n d to be abou t tw ice as high as t h a t of the m y o s i n 
of soleus, a n d in its f luorescence spec t rum a peak around 305 nm can b e seen 
clearly. 
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n m 
Fig. 9. E x c i t a t i o n and f luorescence spectra of m. soleus and ischiotibialis myosins be fo re t h e 
chromatographic s epa ra t i on 
n m n m 
Fig. 10. E x c i t a t i o n and f luorescence spectra of soleus (a) and ischiotibial is (b) myosin f r a c -
t ions by p e a k t u b e s 
Fig. 10a shows the exc i t a t ion and f luorescence spec t ra of soleus m y o s i n 
fract ions. Only t u b e 32 (IV) shows intensive f luorescence, t h e others, i nc lud ing 
t ube 42 (V), h a r d l y f luoresce. T u b e 29 has no myosin; in a separa te inves t iga-
t ion it was f o u n d to conta in a l ipid. 
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Fig. 11. E x c i t a t i o n and f luorescence spectra of b iceps femoris myosin f rac t ions by p e a k t u b e s 
Fig. 10b shows the spect ra of ischiotibialis myosin f ract ions . The mos t 
intensive fluorescence is f o u n d with t u b e 40 (IY) while t u b e 53 (V) h a r d l y 
shows one t h i r d of the fo rmer ' s intensi ty . T h e figure indicates t h a t the shoulder 
observed in Fig. 9 around 305 nm af te r t h e separation belongs exclusively t o 
fraction Y. 
Fig. 11 shows the spect ra of biceps femoris myosin. Tubes 81 ( I Ia) , 100 
(IIb), 130 ( I I I ) , and 177 (IY) fluoresce intensely, tube 230 (V) only with a b o u t 
one-third in tens i ty . The fluorescence in t ens i ty of fract ion I is very low. T h e 
fluorescence intensi ty of t h e myosins of wh i t e muscles corresponds to t h a t of 
fractions I I , I I I , IV and V seen in Fig. 11 wi th the except ion t h a t in f r ac t i on 
VI it is still lower than in f r ac t ion V. I t s h igh tendency to peroxidat ion suggests 
t ha t it consis ts mainly of lipids. 
Discussion 
In our investigations we tr ied to f i nd an answer to t h e question w h e t h e r 
there is only a single myosin or various k i n d s of myosin occur in the muscle 
or in a m i x t u r e of muscles. Our results show tha t there are various k inds of 
myosin in t h e skeletal muscles, or at leas t , myosins ob ta ined from b o t h red 
and white muscles can be separa ted into a n u m b e r of chromatographic f rac t ions . 
The ATP-ase act ivi ty in the chromatographic f rac t ions of red muscle 
myosins is a lways inferior t o t h a t in t he myosin fractions of white muscles. 
The myosins of red muscles are character ized by the presence of f rac t ions I 
3 * Acta Agronomica Academiae Scientiarum Hungaricae 23, 1974 
3 6 S. FAZEKAS et a l . 
a n d I I which do no t occur in t h e typical w h i t e muscles. T h e s e a re the f r a c t i o n s 
which beside a low ATP-ase a c t i v i t y show A M P - d e a m i n a s e - a n d acety lchol ine-
es terase ac t iv i t i e s a c c o m p a n y i n g the myos in in t he m i x e d muscles (FAZEKAS 
et al. 1972). F r a c t i o n V I w h i c h is cha rac te r i s t i c of t he m y o s i n of whi te musc l e s 
is no t c o n t a i n e d in t h e red musc les . There a r e so great d i f f e rences in occur rence 
a n d p e r c e n t a g e d i s t r i bu t ion b e t w e e n the c h r o m a t o g r a p h i c f r a c t i o n s of i nd iv id -
u a l red a n d w h i t e muscles t h a t t he ex is tence of i n d e p e n d e n t myosin f r a c t i o n s 
in t he i nd iv idua l muscles m a y h e t aken in cons ide ra t ion . F r a c t i o n I and u s u a l l y 
f rac t ion I I t o o a re missing in t h e myosins of wh i t e musc les , a n d f rac t ions I I I , 
I V , V and V I a re not a l w a y s presen t in all musc les e i ther . B e y o n d the c h r o m a -
tograph ic f r a c t i o n s of t h e w h i t e muscles t h e r e also exis t l ipids ( fa t ty ac ids) 
eluable w i t h 2 — 1 5 per c e n t a lka l ine so lu t ions b u t not w i t h 2 M KCl. We m e n -
t ion here t h a t bes ide t h e w h i t e muscles c o n t a i n i n g 2—4 f r a c t i o n s shown in t h e 
f igures t h e r e a r e whi te m u s c l e s which con ta in h u t a single m a i n c h r o m a t o g r a p h i c 
f rac t ion , as e.g. m. longissimus and m. psoas. I t is t hus on ly t h e c h r o m a t o g r a p h -
ic f rac t ions of homologous muscles t h a t c a n he c o m p a r e d in dif ferent a n i m a l 
species. 
F r a c t i o n s of b o t h r e d a n d white m u s c l e myosins c a n b e separa ted i n t o 
two c o m p o n e n t s — h e a v y a n d l ight f r ac t ions — b y t h e m e t h o d of gel f i l t r a t i o n , 
in 8 M u rea . T h e rat io of h i g h and low molecu la r weight f r a c t i o n s varies cons id -
erably in t h e d i f fe ren t m u s c l e s . F rac t ions I a n d I I of t h e red muscle m y o s i n 
show less h e a v y and m o r e l i gh t componen t s , while when e x a m i n i n g f r a c t i o n V 
in red and w h i t e muscles w e f ind t h a t in f r a c t i o n V of t h e red muscle t h e r e 
occur l ight , a n d in t h a t of t h e whi t e muscle h e a v y f r a c t i o n s in larger q u a n t i t i e s . 
I t is w o r t h m e n t i o n i n g t h a t t he a m o u n t of isolable l ipids is d i f f e ren t in 
t h e two t y p e s of muscle . W h i l e f rom m i x e d red musc le s 2.0—2.2 g, f r o m 
white musc les only 1 .6—2.0 g lipid/100 g f r e s h muscle c a n h e isolated. I n t h e 
red muscles 16—19 m g , in t h e whi te ones only 11—14 rag phospho l ip id /g 
muscle a re f o u n d . As r e p o r t e d in a p rev ious pub l i ca t ion (FAZEKAS et al., 1971) 
c h r o m a t o g r a p h i c f r a c t i o n s of t he mixed musc le m y o s i n too conta in l ip ids 
which show cha rac te r i s t i c f luorescence s p e c t r a d i f fe ren t f r o m t h a t of the m y o s i n . 
As to t h e ex i s t ence of s o m e charac te r i s t i c d i f fe rence b e t w e e n t h e lipid c o n t e n t s 
of the i n d i v i d u a l myos in f r a c t i o n s no re l i ab le d a t a h a v e b e e n obta ined so f a r , 
h u t it is s u p p o s e d t h a t b e s i d e t h e p ro te in c o m p o n e n t s t h e l ipids too t a k e p a r t 
in t he s t r u c t u r a l d e v e l o p m e n t of the specif ic myos in molecu les of the i n d i v i d u a l 
muscles. 
W e m a d e the e x c i t a t i o n and f luorescence spect ra of myos in and i ts s e p a -
ra ted f r a c t i o n s as f resh a s possible in o r d e r t o avoid t h e au to -ox ida t ion of t h e 
lipids of m y o s i n which o c c u r s a round 350 a n d 440 nin. As shown by t h e f i g u r e s 
of t he e x a m i n e d p r e p a r a t i o n s we succeeded in a t t a i n i n g t h i s a im. A c o m p a r i s o n 
of the f i g u r e s reveals t h a t i t is t he red m u s c l e t h a t f r a c t i o n s I and I I a r e c h a r -
acter is t ic of . On the c h r o m a t o g r a m s of myos in s i so la ted f r o m mixed m u s c l e s 
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t he i r a rea is in connec t ion with t h e re la t ive p ropor t i on of red muscles . Red 
muscle myosins and f r ac t ions show a lower f luorescence and ATP-ase ac t iv i ty 
t h a n those of the w h i t e muscles. On the i r c h r o m a t o g r a m s relat ively more con-
c o m i t a n t substances a re found. The i r origin — l ike t h a t of f r ac t ion I — 
is supposed to be in re la t ion with t h e higher sa rcoplasm and mi tochondr ium 
con ten t s of the red musc l e fibres. I n spi te of this in t h e red muscles t he r e are 
more t h a n one k ind of myosin f rac t ions , though w i t h t h e individual muscles 
examined only one of t h e m seems to be t h e main f r a c t i o n . In the whi te muscles 
two or even three f r a c t i o n s may exist s imul taneous ly in near ly t h e same pro-
por t ions . 
T h e myosin of b iceps femoris was marked as " t r a n s i t i o n a l " be tween the 
two k i n d s of muscle. Th i s is p robab ly jus t i f ied in t h e case of t h e o the r red 
muscles too . G A U T H I E R ( 1 9 6 9 ) po in ted out t h a t t h e m. semintendinosus can 
obviously be divided i n t o two p a r t s : a red (anterior) a n d a whi te (posterior) 
p a r t . B o t h muscular bund le s conta in mixed f ibres t h e propor t ions of which 
change . H e found 52 p e r cent red, 40 per cent t r ans i t i ona l and 9 per cent whi te 
f ibres in t h e red p a r t , a n d 4 per cent red , 14 per cen t t rans i t iona l and 82 per 
cent w h i t e fibres in t h e whi te pa r t . T h e red f ibres (I . = A) can be easily distin-
guished b y the th ick Z - m e m b r a n e and t h e mi to ch o n d r iu m between t h e miofi-
bri ls ; while the wh i t e f i b r e s ( I I = C) on the basis of t h e th in Z - m e m b r a n e and 
the absence of m i t o c h o n d r i u m be tween t h e myof ibr i l s . T h e other muscles of 
roden t s are also supposed to be charac ter ized by t h e combina t ion of t h e th ree 
f ib re t y p e s . 
According to t h e c o m p l e m e n t a r y gel f i l t ra t ion t e s t s t h e f rac t ion sepa ra t ed 
on DEAE-cel lu lose c o l u m n consists of i n t ac t myosin molecules, and b o t h heavy 
and l ight components a re present in t h e m , t h o u g h in various p ropor t ions . 
Thus P E R R Y ' S suggest ion t o mark t h e myosin f r ac t ions wi th " i s o " on t h e model 
of t h e isoenzymes o u g h t perhaps to be accepted . 
O u r exper iments call a t t en t ion t o t h e fac t t h a t on ly t h e myosins of single 
or homologous muscles a n d their ident ica l subf rac t ions a re sui table for ana ly t i -
cal, b iochemical inves t iga t ions and comparisons . 
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INVESTIGATIONS ON THE CORRELATIONS BETWEEN 
THE RN-ASE ACTIVITY AND ZINC TREATMENT OF 
AVENA LEAVES 
B y 
J . V E T T E R 
DEPARTMENT OF PLANT PHYSIOLOGY 
LORÁND EÖTVÖS UNIVERSITY, BUDAPEST 
Changes in t h e r i bonuc l ea se a c t i v i t y of homogena te s o b t a i n e d f rom l eaves of 
Avena seedlings were f o l l o w e d af te r severa l hou r s t r e a t m e n t w i t h zinc and in v i t r o w i th 
z inc p r e s e n t . I n c u b a t i o n i n dist i l led w a t e r d o u b l e d the t o t a l r ibonuc lease a c t i v i t y of t h e 
leaf h o m o g e n a t e ; t h e a c t i v i t y of the v a r i a n t s t rea ted w i t h z i n c in the c o n c e n t r a t i o n 
i n t e r v a l of 3 X 10" ' — 3 X 1 0 " 3 M was lower t h a n this . I t was o n l y in t h e in terval of 3 X 1 0 - 5 
— 3 X 1 0 " 3 M t h a t t h e z i n c p re sen t in t h e r eac t i on m i x t u r e i n h i b i t e d to a cons ide rab le 
e x t e n t t h e B N A d e c o m p o s i n g abil i ty of t h e homogena tes d e r i v e d f r o m the l eaves of t h e 
con t ro l ( un t r ea t ed ) p l a n t . T h e zinc, as one of t h e m i c r o e l e m e n t s of p lan ts , be s ide s i t s 
m a n i f o l d role (auxin b i o s y n t h e s i s , morpho log ica l s y m p t o m s , c o m p o n e n t of e n z y m e s ) 
seems t o h a v e a direct e f f e c t o n the e n z y m a t i c fac tors of g r o w t h regula t ion. 
Introduction 
On t h e basis of recent investigations the nucleic acid decomposing enzy-
mes seem to have a role in growth regulat ion. ( L O N T A I 1 9 7 1 , M A R Ó T I 1 9 6 9 , 
P I L E T — B R A U N 1 9 7 0 ) . W i t h hormonal t r e a t m e n t s carried o u t under various con-
ditions t he nuclease ac t iv i ty can be both s t imulated and inhibi ted (DOVE 1971, 
S O D E K — W R I G H T 1 9 6 9 , V E T T E R 1 9 7 2 A , W Y E N et al. 1 9 6 9 ) . Some of the nucleases 
have a t t he same time become subject of more detailed biochemical s t u d y and 
charac ter iza t ion ( U D V A R D Y - — F A R K A S — M A R R E 1 9 6 9 , W Y E N et al. 1 9 6 9 ) . 
Material and Method 
Leaves of t e n days old o a t seedl ings ra ised u n d e r normal g r e e n - h o u s e condi t ions t h e n 
i ncuba t ed in so lu t ions of d i f f e r e n t z inc con ten t a n d in distilled w a t e r (control ) , r e spec t ive ly , 
were used as o b j e c t s of our e x p e r i m e n t s . Zinc was app l i ed in the f o r m of z inc-aceta te , in a con-
c e n t r a t i o n i n t e r v a l (M) of 3 X 1 0 " 9 — 3 X 10" 3. M a t e r i a l of 750 mg f r e s h w e i g h t per sample t a k e n 
a f t e r f ive h o u r s of incuba t ion w a s homogen ized — a f t e r having been w a s h e d in dist i l led w a t e r 
— in a P o t t e r - E l v e h j e m - t y p e h o m o g e n i z a t o r , in a n a c e t a t e buf fe r of 0 .1 M and p H = 5, w i t h 
con t inua l cool ing. I t was s e d i m e n t e d in a J a n e t z k y K - 2 4 t y p e c e n t r i f u g e f o r 10 minu tes a t 8000 
r p m , t h e n fo r 60 m i n u t e s at 13,000 r p m . The r ibonuc lease was d e t e r m i n e d f r o m the f i v e t i m e s 
d i lu ted s u p e r n a t a n t , according t o t h e me thod desc r ibed previously (VETTER 1972a). A f t e r a n 
a d e q u a t e d i l u t i o n t h e ex ten t of e n z y m e decompos i t ion was d e t e r m i n e d b y t h e value of e x t i n c -
t i o n measu red a t 260 mi l l imicrons . 
To d e t e r m i n e the effect z i n c exercised in v i t r o on t h e r ibonuc lease ac t i v i t y of o a t l e aves , 
a n e x t r a c t p r e p a r e d f rom the l e a v e s of the con t ro l seedlings by t h e a b o v e me thod ( u l t i m a t e 
s u p e r n a t a n t ) w a s used . The r e a c t i o n of the enzyme w i t h t h e subs t r a t e t o be decomposed — t h e 
R N A — t h e n t o o k place in t h e p r e s e n c e of the r e q u i r e d a m o u n t of z inc . Concen t ra t ions u s e d 
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here were also 3 x 1 0 " 9 — 3 x l 0 - 3 M. Ribonuclease activit ies were expressed in this case too 
b y the values of ext inct ion measured a t 260 millimicrons. 
We set i t as the objective of our work to s tudy the relation of th i s growth regulat ing 
enzyme system to a mineral n u t r i t i v e element, the zinc. Our efforts a re supported by o the r 
invest igat ions of similar character m a d e by us (VETTER 1972b) and by l i te rary data referr ing 
t o a relationship between zinc and nucleases (ISHI el al. 1967; KESSLER—MONSELISE 1959). 
Results 
In our f i r s t series of exper iments leaves of ten days old oat plants were 
incubated in solutions conta in ing zinc at var ious concentra t ions , then ribo-
nuclease ac t iv i ty de terminat ions were carried ou t in the s a m e way. The experi-
menta l da ta are presented in F ig . 1. The ac t iv i ty of homogena tes derived f r o m 
leaves f loated on distilled w a t e r was measured as a control, a n d determinat ions 
were made f r o m freshly excised leaves too. T h e activity of a freshly cut p l a n t 
mater ia l was found to be s l ight ly more t h a n 50 per cent of t he ribonuclease 
R N a s e a c t i v i t y 
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Fig. 1. Ef fec t of zinc t rea tments on the ribonuclease act ivi ty of 10 d a y s old Avena leaves a f t e r 
f ive hours of incubat ion [abscisse: zinc concentrat ions (M); ordinate: r ibonuclease act ivi ty as a 
percentage of the distilled wa te r control] 
act ivi ty measured after f ive hours of incubat ion . Data are given in the percent -
age of this control . In t he case of the f i rs t member of t h e concentrat ion series 
(3 x l O - 9 ) t h e act ivi ty was unchanged , while with increasing concentrat ions of 
zinc a considerable decrease of activity could be demons t r a t ed . This decrease 
ranged be tween 22 and 42 pe r cent. On an average a 30 p e r cent lower r ibonu-
clease ac t iv i ty could be f o u n d in the concentrat ion in te rva l of 3 X l O - 7 — 3X 
XlO~3M compared to t h e un t r ea t ed control . I t is r e m a r k a b l e tha t act ivi t ies 
measured in t h e t r ea tmen t s were in no case lower than — in fact did no t even 
reach — t h e to ta l r ibonuclease act ivi ty of the homogena te obtained f r o m a 
freshly excised leaf. 
In subsequent exper iments the effect zinc exercised in vitro on t he 
ribonuclease act ivi ty of oa t leaves was s tudied . In addi t ion t o identical a m o u n t s 
of enzyme a n d substrate t h e reaction m i x t u r e contained zinc too in t h e con-
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Fig. 2. I n v i t ro e f f e c t of zinc on r i b o n u c l e a s e a c t i v i t y i n a leaf h o m o g e n a t e f r o m a 10 d a y s o l d 
A v e n a p lan t [ absc i s se : v a r i a n t s of z inc c o n c e n t r a t i o n (M) ; o r d i n a t e : r i b o n u c l e a s e a c t i v i t y as a 
pe rcen tage of a c t i v i t y m e a s u r e d w i t h o u t zinc] 
cen t r a t i on i n t e r v a l of 3 x l 0 ~ 9 — 3 XlO~ 3 M, w i t h a v a r i a n t appl ied per o r d e r 
of magn i tude . T h e mean v a l u e s of the ac t iv i t i e s ob ta ined a re shown in F ig . 2. 
T a k i n g the a c t i v i t y of t he z inc- f ree control t o be 100 per cen t i t can be e s t ab -
l i shed t h a t u p t o a concen t r a t i on of 3 X l O ~ 6 M t h e zinc does n o t essen t ia l ly 
in f luence the R N A decompos ing abi l i ty . A t t h e same t ime , a decrease of a c t i v -
i t y c o u l d a l r e a d y b e p o i n t e d o u t a t 3 X l O - 5 , 3 X l 0 ~ 4 a n d 3 X l O - 3 c o n c e n -
t r a t i o n s . 
Discussion 
Our e x p e r i m e n t s were a i m e d at s t u d y i n g t h e effect of zinc on t h e life 
processes of p l a n t s . I t is k n o w n e.g. t h a t zinc is a s to ich iomet r ic c o m p o n e n t of 
a n u m b e r of e n z y m e s ; p r o b a b l y p lays a role in t h e early p h a s e of t h e b io syn -
thes i s of t h e g r o w t h regu la to r aux in ( M A S E V — K U T A C E K 1 9 6 6 ) , its a b s e n c e 
causes clearly v is ib le morpho log ica l s y m p t o m s ( N A S O N — M C E L R O Y 1 9 6 3 ) . 
Ear l i e r e x p e r i m e n t s p e r f o r m e d b y us w i th t o b a c c o t i ssue cu l tu res r evea l ed 
t h a t this mic ro -e l emen t exe r t ed e i ther a s t i m u l a t i n g or an inh ib i t ing e f fec t — 
depend ing on i t s c o n c e n t r a t i o n — on the f r e s h weigh t increase , and cons ider -
a b l y inf luenced t h e t r ends of r e sp i ra t ion i n t e n s i t y and pe rox idase ac t i v i t y t o o 
( V E T T E R 1 9 7 2 B ) . I n our p r e s e n t inves t iga t ions t h e t r end of nuclease a c t i v i t y 
in t h e oat leaf w a s observed a t t h e level of t o t a l r ibonuclease ac t i v i t y as a f i r s t 
a p p r o a c h . In a g r e e m e n t wi th o t h e r l i terary d a t a ( U D V A R D Y et al. 1 9 6 9 ) , a f t e r 
f i v e hours of i n c u b a t i o n in dis t i l led wa te r t h e r ibonuclease ac t iv i ty of t h e 
f r e s h l y excised o a t leaf increased to a cons ide rab le ex ten t . T h e reason for t h i s 
is p a r t l y t he exc is ion itself, p a r t l y t he dis t i l led w a t e r t r e a t m e n t which , as a n 
a r t i f i c ia l senesc ing effect , causes a s ignif icant increase in t h e enzyme a c t i v i t y 
of nucleic ac id decompos i t ion . I n earlier i nves t iga t ions L A D O et al. ( 1 9 6 8 ) 
p o i n t e d out t w o m a x i m a of r ibonuc lease a c t i v i t y following t h e excision of o a t 
l eaves ; t hey e x p l a i n e d the f i r s t m a x i m u m w i t h t h e effect of excision, a n d t h e 
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second with the progress of senescence. More intensive examinat ions isolated 
a n u m b e r of nucleic acid decomposing enzymes possessing various charac te r -
istics f rom oat leaves a ) endo-ribonuclease of relative purin specif ici ty; b) 
non sugar specific endonuclease; С) non sugar specific exonuclease (WYEN 
et al. 1972). The la t te r invest igat ions also pointed to the f ac t t ha t it is n o t all 
the nucleases, b u t mainly the endoribonuclease decomposing beside t h e pur ins 
t h a t t he hormonal effects are quan t i t a t ive ly related wi th . 
Changes occurring under the inf luence of incubat ion with zinc (Fig. 1.) 
can be in terpre ted by the presence of zinc result ing — in a certain concent ra-
t ion in terval — in a lower ribonuelease level a f te r several hours of t r e a t m e n t . 
I t is interest ing to compare this fac t wi th d a t a referring to the relation of nu-
cleases and zinc, namely exper iments reveal ing significant differences be tween 
hea l thy and zinc deficient ci trus leaves in R N A content , ribonuelease ac t iv i ty 
and prote in ni t rogen content were r epor t ed as early as in 1 9 5 9 ( K E S S L E R — 
M O N S E L I S E 1 9 5 9 ) . Leaves showing s y m p t o m s of zinc deficiency conta ined less 
R N A and protein ni t rogen, while their r ibonuelease ac t iv i ty proved to be higher. 
Otherwise the zinc was in posit ive correlat ion with the R N A and pro te in syn-
thesis. Taking other results in considerat ion too the idea arose tha t as a func t ion 
of age, there was a close correlation be tween the different zinc contents (higher 
in t he young and lower in t he older p lan t ) and the vary ing ribonuelease activ-
i ty ; a higher zinc content would have been coupled with low ribonuelease activ-
i ty and vice versa . In the process of senescence the zinc would have shown 
a decreasing concentra t ion gradient while the ribonuelease act ivi ty an ever 
increasing t endency . 
Our second exper iment tr ied to f ind an answer to t he question of how the 
measurable ac t iv i ty depended on the q u a n t i t y of zinc added when the react ion 
took place (Fig. 2), since the meta l ions may be i m p o r t a n t inhibitors of the 
ac t iv i ty . I t could be demons t ra ted t h a t between the zinc concentra t ions of 
3 X l O - 9 and 3 X l 0 - 6 M inhibit ion was still insignif icant; a strong inhib i tory 
effect could be observed with the 3 X l 0 ~ 4 and especially t he highest concen-
t ra t ion 3 X 1 0 " 3 M var iants (22 and 42 per cent respectively). I t is in teres t ing 
t h a t a very similar effect was found in t he case of nuclease in a tobacco callus 
cu l ture (VETTER 1972C). Results referr ing to ribonuelease obtained f r o m bean 
shoots are also remarkable . As it t u r n e d out , the ZnCl2 t r ea tmen t inf luenced 
the hea t and p H stabi l i ty of enzymes to a great extent , while other m e t a l ions 
were ineffective in this respect ( I S H I et al. 1967). Our results suggest — t r u e , for 
the t ime being only on the basis of da ta obta ined at the to t a l r ibonuelease level 
-— t h a t the exogenous zinc t r e a t m e n t m a y have a par t in controlling t h e activ-
ity of the nuclease enzyme. And this f ac t — acknowledging the role played 
by nucleases in growth regulat ion — draws a t ten t ion to a new aspect of the 
relat ion between zinc and growth regulat ion — beside t he hormonal control 
of nucleases. 
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Considering the great importance of t he practical, agr icul tural aspects 
of zinc supply , fur ther researches carried ou t a t a deeper, biochemical level on 
t he biological effects of zinc are by all means necessary. So, for example, i t is 
impor tan t to f ind out which component of nuclease it is t h a t zinc acts on, how 
th is takes p lace in vivo, and how it leads to growth s t imulat ions or to the main-
tenance of no rma l morphological conditions, and later the regulat ion of senes-
cence processes too. 
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COMPARATIVE EVALUATION OF THE HATCHABILITY 
OF SINGLE- AND THREE-WAY CROSS COMBINATIONS 
IN MEAT TYPE FOWL 
B y 
P . H O R N 
A G R I C U L T U R A L C O L L E C E , D E P A R T M E N T OF P O U L T R Y A N D 
S M A L L A N I M A L B R E E D I N G , K A P O S V Á R 
B y s tudy ing t h e h a t c h a b i l i t y of t h r e e single- and six th ree -way cross bro i le r 
c o m b i n a t i o n s in an e x p e r i m e n t arranged in r a n d o m blocks w i t h 11 rep l ica t ions i t h a s 
been e s t ab l i shed t h a t t h e fe r t i l i ty of line c rossed white P l y m o u t h m o t h e r s tocks consid-
erab ly exceeds t h a t of m o t h e r s belonging t o pu re lines. Crossed m o t h e r s p r o d u c e d 
2.62 p e r c e n t more fe r t i le eggs on an a v e r a g e wh ich means a r e l a t ive super io r i ty of 23 
per c e n t . Vi ta l i ty a t t h e e m b r y o n a l s tage of t h e broilers in t h e th ree -way cross broi le 
c o m b i n a t i o n s improved s ign i f ican t ly too. 5 .64 pe r cent of t h e e m b r y o s of single cross 
broilers a n d 4.89 per c e n t of t h e th ree-way c ross broilers d ied in t h e f i r s t six d a y s of 
h a t c h i n g . T h e relat ive supe r io r i t y of t h r e e - w a y cross c o m b i n a t i o n s was 13 per c en t . I t 
was dec i s ive ly due to a b e t t e r fer t i l i ty and h i g h e r v i ta l i ty a t t h e ear ly e m b r y o n a l s t age 
t h a t t h e h a t c h a b i l i t y of t h r e e - w a y cross bro i le r combina t ions — as calcula ted on t h e bas i s 
of t h e t o t a l n u m b e r of eggs set— increased b y a n average of 2 .83 per cent too. W h e n t h e 
egg p r o d u c i n g pa ren t s t o c k s or the e m b r y o s developing in t h e eggs were s u b j e c t e d t o 
u n f a v o u r a b l e e n v i r o n m e n t a l e f fec ts , the t h r e e - w a y cross c o m b i n a t i o n s proved e v e n m o r e 
super ior t o t h e single cross ones regarding b o t h t h e e m b r y o n a l m o r t a l i t y and h a t c h a b i l -
i ty c a l c u l a t e d as a p e r c e n t a g e of the n u m b e r of eggs placed in t h e incuba to r . I n c o n t r a s t 
to t h e g e n e r a l tendencies s o m e combina t ions s h o w e d a higher degree a n d s igni f icant h e t e r -
osis. A m o n g c o m b i n a t i o n s reciprocal on t h e m o t h e r ' s side no s igni f icant d i f f e rences 
could b e f o u n d . 
Introduction 
Hatchab i l i t y can be be s t improved b y the use of var ious cross-breeding 
methods, because only a v e r y modest progress can he expected from selection 
within popula t ions due to t h e low heri tabil i ty of ha tchabi l i ty . A marked improve-
men t of ha tchab i l i ty has been demons t ra t ed in cross-breeding exper iments 
using pure l ines and various breeds. 
Heterosis regarding ha tchabi l i ty has been reported — among others — 
b y G L A Z E N E R et al. ( 1 9 5 2 ) evaluat ing R h o d e Island Red , Barred P l y m o u t h 
Rock, New Hampsh i re and Whi te Leghorn crosses, b y H O R N et al. ( 1 9 5 3 ) 
when crossing Rhode Island Red , Speckled a n d Yellow Hungar ian and whi te 
P lymouth b reeds , by H Ü T T COLE ( 1 9 5 2 ) , C O L E H Ü T T ( 1 9 6 2 ) crossing whi te 
Leghorn lines, N O R D S K O G — G H O S T L E Y ( 1 9 5 4 ) crossing Australorp- , R h o d e 
Island Red-, a n d New H a m p s h i r e breeds; b y K R Z A N O W S K A ( 1 9 5 9 ) crossing 
white Leghorn lines; by M E R R I T T — G O W E ( 1 9 6 0 ) with inbred P lymouth lines, 
b y H Y R E — M C C L U N G ( 1 9 6 5 ) wi th Rhode I s l andRed- , New Hampshire- and whi te 
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Leghorn b reeds ; b y T A G G E ( 1 9 6 6 ) wi th wh i t e Leghorn lines, b y S T A M E R ( 1 9 6 7 ) 
with wh i t e P l y m o u t h inbred l ines; by A B R A H M A N O V A ( 1 9 6 8 ) wi th Zagorski - , 
Jubi lee- and Cornish breeds , and b y V I N O G R A D O V A ( 1 9 6 9 ) wi th whi te P ly -
mou th Rock- , New Hampsh i r e - , P e r v o m a j s z k i j and Adler breeds. 
On t h e basis of t h e above cited inves t iga t ions it could be es tab l i shed , 
t h a t crossing lines or breeds inf luenced h a t c h a b i l i t y f avou rab ly . In m a n y cases 
cross-bred stocks showed a higher ha tch ing percentage t h a n even the b e t t e r 
pa ren t . Signif icant differences were f o u n d , however, r egard ing h a t c h a b i l i t y 
be tween t h e individual combina t ions and reciprocal crosses. 
The ha t chab i l i t y of m e a t t y p e hen popu la t ions has been studied, b y rela-
t ively few au thors , as seen f r o m t h e l i t e r a tu re cited, a l though poor ha t chab i l -
i ty general ly charac ter i s t ic of m e a t t y p e hen popula t ions means a fa r g r e a t e r 
economic problem t h a n in t h e case of e i ther dual purpose or layer type s tocks . 
Our inves t igat ions were a imed a t f i nd ing out to wha t e x t e n t the ha t chab i l -
i ty of broi lers changed depend ing on w h e t h e r t h e mothers were hens be longing 
to pure -b red whi te P l y m o u t h lines or t h e y themselves or iginated f r o m t h e 
crossing of two whi te P l y m o u t h lines. 
In t h e case of t h e single cross broiler combina t ions inc luded in t h e s t u d y 
t h e p a t e r n a l p a r t n e r was in each case a cock of white Cornish breed, while t h e 
m o t h e r a hen belonging to a def in i te line of whi te P l y m o u t h breed. In t h e case 
of t h e t h r e e - w a y cross combina t ions the p a t e r n a l pa r tne r was a cock be longing 
to t h e w h i t e Cornish breed , b u t the m o t h e r originated f r o m the crossing of 
two wh i t e P l y m o u t h lines. 
Material and Method 
F o r t h e pu rpose of t h e inves t iga t ion -— as m a t e r n a l crossing p a r t n e r s — line b r e d w h i t e 
P l y m o u t h l ines m a r k e d А, В a n d C, as well as all poss ible whi te P l y m o u t h X white P l y m o u t h 
cross c o m b i n a t i o n s of these t h r e e l ines were ava i lab le a t t h e Research I n s t i t u t e of Smal l A n i m a l 
Breed ing , Gödöllő. 
As p a t e r n a l crossing p a r t n e r s , cocks be longing to a def in i te l ine of the whi te Corn i sh 
breed were used to p r o d u c e all single- a n d t h r e e - w a y cross broiler c o m b i n a t i o n s . 
T h e d i f fe rence in h a t c h a b i l i t y of t h e va r i ous broi ler c o m b i n a t i o n s was t h u s c a u s e d b y 
t h e geno typ i c d i f ferences of t h e m o t h e r s a n d t h e broi le rs only, since t h e ma le p a r t n e r b e l o n g e d 
to t h e s a m e Cornish line in e v e r y cases . 
I n t e n s i v e selection h a s been carr ied o u t s ince 1965 to i m p r o v e t h e early g r o w t h r a t e 
and s l augh te r i ng qual i t ies in t h e d i f f e r e n t m a t e r n a l a n d p a t e r n a l l ines . The coe f f i c i en t of 
i nb reed ing d id not exceed 0.7 pe r cen t in any of t h e gene ra t ions (SZIGETI 1972). All s t o c k s in-
cluded in t h e s t u d y were h a t c h e d a t t h e same t i m e a n d rea red i n t e r m i n g l e d in order t o m a k e 
the e n v i r o n m e n t a l f a c to r s as u n i f o r m as poss ible fo r all t h e s tocks t e s t e d . All e x p e r i m e n t a l 
s tocks r e a c h e d sexual m a t u r i t y p rac t i ca l ly a t t h e s a m e age, r each ing 50 per cent p r o d u c t i o n 
b e t w e e n 205 a n d 208 d a y s of age (HORN 1971). 
T a k i n g in to cons ide ra t ion t h a t h a t c h a b i l i t y is in f luenced by t h e m o s t d ivergent e n v i r o n -
m e n t a l f a c t o r s — which a f f ec t n o t only t h e l ay ing h e n , b u t also t h e e m b r y o developing i n t h e 
egg — t h e r e p e a t a b i l i t y of h a t c h i n g resu l t s is e x t r e m e l y low and the e x p e r i m e n t a l e r ror m a y be 
cons iderab le . The re fo re t h e h a t c h i n g e x p e r i m e n t w a s ca r r i ed out in a b lock design w i th 11 repl i -
ca t ions . T o r e d u c e e x p e r i m e n t a l er ror t h e va r i anc ies caused by t h e age of the va r ious p a r e n t 
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s tocks , the condi t ions of egg storage, and the effect of the incuba tors used (which a f fec ted all 
s t ocks tested u n i f o r m l y ) could be summar i zed in t he block (replication) effect . Eggs were set 
i n t o incubators e v e r y m o n t h f rom t h e middle of J a n u a r y to the end of Sep tember 1969, twice 
in J a n u a r y and Apri l , a n d once in t he o t h e r months . I n each case the eggs were s tored for seven 
d a y s . The collected eggs were not selected because of methodological considera t ions w i t h the 
excep t ion of c racked or broken eggs. 
In order t o inves t iga te the d i f ferences in ha tchab i l i t y be tween single and th ree -way 
cross broiler combina t i ons the following pa r ame te r s were assessed: 1. Average ha t chab i l i t y 
b a s e d on the to ta l n u m b e r of eggs p laced in the incuba to r ( % ) , 2. Average ha tchab i l i t y based on 
t h e n u m b e r of fe r t i l e eggs (%) , 3. Average percentage of inferti le eggs ( % ) , 4. Average percent -
age of eggs with b lood rings (%) , 5. Pe rcen tage of dead embryos be tween the f i r s t a n d second 
cand l ing (%) , 6. P e r c e n t a g e of choked chicks ( % ) , 7. Percen tage of poor qua l i ty chicks ( % ) . 
( In points 4 — 7 percentage is unde r s tood r e l a t ive to the n u m b e r of fert i le eggs.) 
The average ha tchab i l i ty was in each case de te rmined on the basis of the n u m b e r of 
f i r s t class chicks. T h e cri teria of f i r s t class baby chicks were identical wi th those descr ibed by 
K i s s (1968). 
Hatching w a s carr ied out in G X 10.000 type incuba tors . Candling was pe r fo rmed on t he 
s e v e n t h and s e v e n t e e n t h day of h a t c h i n g . The h a t c h i n g technology corresponded in every 
r e s p e c t to the t echno logy employed a t t h e Research I n s t i t u t e of Small Animal Breeding, Gödöllő. 
Table 1 s u m m a r i z e s the da ta of t h e pa ren t s tocks included in t he exper imen t , t h e t o t a l 
n u m b e r of eggs p laced in the incuba tors dur ing the expe r imen t and the number of f e r t i l e eggs, 
as well as the n u m b e r of f i rs t class b a b y chicks ha t ched . 
Table 1 
Initial number of the different parent partner slocks; number of eggs placed 
in the incubator during the experiment; number of fertile eggs; 
number of baby chicks hatched 
(Hatching expe r imen t with 11 replicat ions, Gödöllő, J anua ry—Sep tember , 1969) 
P a r e n t partners 
:
 j Number of 
Father I Mothe r | eggs placed in 
: I ; the incubator 
Des igna t ion N u m b e r , Designation Number 
Single cross combinat ions 
Cornish cj i 6 A(Plymouth) 9 162 4527 3975 3214 
Cornish 3 12 B(Plymouth) ? 123 3487 3081 2539 
Cornish 3 16 C(Plymouth) ? 162 4383 4038 3349 
Three-way cross combinat ions 
Cornish 3 14 AB 9 141 4126 3853 3130 
Cornish 
з 
16 BA 9 162 4719 4351 3620 
Cornish 
з 
16 AC 9 157 4040 3702 3077 
Cornish 
з 
16 CA 9 165 4737 4436 3597 
Cornish 
з 
16 
ВС 9 160 3480 3212 2614 
Cornish <3 11 CB 9 114 4208 3858 3174 
T o t a l : 133 1346 37707 34506 28314 
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Results 
W h e n eva lua t ing the ha tchabi l i ty of single- and three-way cross broiler 
combinat ions s ignif icant differences — of pract ical impor tance too —- were 
found between t h e individual combinat ions concerning the percentage of infer-
tile eggs and of t hose having blood rings and t he average ha tchabi l i ty related 
to t h e number of t o t a l eggs set (Table 2). 
W e did not succeed on t he o ther hand in f inding significant differences 
be tween the var ious broiler combinat ions — even with 10 per cent probabi l i ty 
of er ror — regarding the following paramete rs : 1. Percentage of dead embryos 
be tween the f irst a n d second candl ing, 2. Percen tage of chicks dead in t he shell, 
3. Percen tage of poor quality and cull chicks, 4. Average percentage of ha tcha-
bi l i ty based on t h e number of fer t i le eggs. 
Table 2 
Mean values of parameters determining the hatchability of various single- and three-way 
cross broiler combinations 
Paramete r s determining the hatchabi l i ty 
Broiler combinat ions Propor t ion of 1 
inferti le eggs , 
(%) 
Proport ion of Ha tchab i l i ty tela-
eggs wi th blood t l v e t o t h e n i m b e r 
rings o f e6SB P 'aeed in 
/о/ : 1 the incuba to r 
I /o)
 ( % ) 
Single cross broiler combinations: 
Cornish <J X A Ç 1 2 . 2 8 6 . 6 4 7 0 . 6 3 
Cornish (J X В $ 1 2 . 6 2 5 . 2 6 7 1 . 8 6 
Cornish 3 X С $ 8 . 0 9 5 . 0 3 7 5 . 0 2 
Three-way cross broiler combinations: 
Cornish (J X AB 9 7 . 1 4 4 . 2 9 7 5 . 9 6 
Cornish 3 X BA $ 8 . 0 1 5 . 0 8 7 6 . 1 2 
Cornish 3 X AC $ 8 . 2 0 4 . 7 1 7 5 . 4 1 
Cornish (J X CA $ 8 . 7 0 5 . 3 5 7 5 . 4 5 
Cornish 3 X ВС $ 9 . 7 6 5 . 1 0 7 4 . 0 3 
Cornish 3 X CB $ 8 . 6 7 4 . 8 5 7 5 . 0 1 
L.S.D.5o/o 2 . 2 0 0 . 9 9 2 . 9 3 
L.S.D. 2 . 9 3 1 . 3 2 3 . 5 2 
Of t h e four pa rame te r s listed above no tables are given. In Table 2 only those 
pa rame te r s are included in which there were significant differences between 
t h e tested combinat ions . 
Table 2 shows the mean values of the ha tch ing pa rame te r s of t h e various 
cross combinat ions . Table 3 summarize t h e analyses of var iance, which 
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were calculated to t e s t the re l iabi l i ty of t h e differences b e t w e e n the 
mean va lues . R e g a r d i n g the pe rcen tage of infer t i le eggs highly s ignif icant 
(P <L 0.001) differences were found be tween t h e v a r i o u s combina t ions . The 
ra t io of inferti le eggs w a s relatively h igh in the case of white P l y m o u t h hens 
belonging to the p u r e lines marked A and B. L ine С was s igni f icant ly more 
fert i le t h a n lines A a n d B . The fer t i l i ty of t h e various cross-bred wh i t e P l y m o u t h 
hens (AB and BA etc.) exceeded in each case the a v e r a g e of the cor responding 
pa ren t s . 
A m o n g the eggs of t h e cross-bred hens marked A B and BA t h e n u m b e r of 
fert i le eggs was 5.14 a n d 4.27 p e r c e n t more respect ively t han in t h e case of the 
be t t e r p a r e n t a l pure l ine. The di f ferences were h igh ly significant (P < 0.01). 
Table 3 
Summarization of variance analyses of the results of the hatching experiment 
F a c t o r s 
Parameters de terming hatchabil i ty 
Proportion of sterile 
»8S3 
Proportion of eggs 
with blood r ings 
Ha tchab i l i t y relative 
to t he n u m b e r of eggs 
placed in t h e incubator 
SQ% FG F SQ% F G F SQ% F G F 
Replicat ion 56 10 57 10 52 10 
Crossing 20 8 9.09*** 11 8 3.25** 12 8 3.13** 
Error 24 80 32 80 36 80 
** P < 0.01 
*** P < 0.001 
In t h e case of the combina t ions developed with the w h i t e P l y m o u t h line С the 
he terot ic effect was n o t so marked as in the p rev ious ly ment ioned combina-
tions, b u t t h e average f e r t i l i t y of the cross-breds was in every case closer to t h a t 
of the b e t t e r parent m a r k e d C. 
N o significant d i f ferences could b e d e m o n s t r a t e d , however, b e t w e e n the 
reciprocal combinat ions . 
T h e percentage of eggs with blood r ings as d e t e r m i n e d by cand l ing on the 
seventh d a y of ha t ch ing ref lects the degree of early embryonic m o r t a l i t y . 
T h e mos t u n f a v o u r a b l e result r ega rd ing the pe rcen tage of eggs w i t h blood 
rings was shown by t h e single cross combina t ion Cornish $ x A Ç. Th i s combi-
nat ion was also s igni f icant ly worse t h a n ei ther of t h e t w o single cross combina-
tions inc luded in the exper imen t . 
A considerable he te ros i s effect w a s observed in t h e vitality of t h e three-
way cross broiler embryos originating f r o m the cross-bred AB and В A hens and 
Cornish cocks up to t h e seventh d a y of incubat ion , a n d they even exceeded 
the resu l t of the b e t t e r control single cross combina t ion (Cornish x B Ç). 
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I n t h e case of t h e Cornish $ X B A $ three-way cross combina t ion this differ-
ence reached s ignif icance at a 5 p e r cent p robab i l i t y of error. 
The extent of average he te ros i s regarding blood ringed eggs can b e 
d e m o n s t r a t e d b y t h e f ac t t ha t in t h e single cross broi ler combina t ions originat-
ing f r o m the whi te P l y m o u t h f ema le lines marked A, B, and С 5.64 p e r c e n t of 
t h e embryos died u p to the seven th d a y of i ncuba t ion , whereas t h e correspond-
ing f igure is only 4.89 p e r c e n t in t h e case of t h e th ree -way cross combina t ions . 
Between t h e three-way cross combina t ions reciprocal a t t h e mothers ' 
s ide the re were n o significant d i f ferences in t h e average p e r c e n t a g e of t h e 
b l o o d ringed eggs. 
The degree of ha tchabi l i ty r e l a t ive to t h e n u m b e r of eggs p laced in t h e 
i n c u b a t o r is p rac t i ca l ly the most i m p o r t a n t p a r a m e t e r of h a t c h a b i l i t y in t h e 
case of the broiler p a r e n t stocks. As for ha t chab i l i t y relative to t h e number of 
eggs placed in t h e incuba to r considerable differences were shown be tween com-
b ina t i ons . Eggs p r o d u c e d by the P l y m o u t h m o t h e r s A and В were of relat ively 
p o o r average h a t c h a b i l i t y . The ha t chab i l i t y of eggs originating f r o m the Ply-
m o u t h stock С was f o u n d to be s igni f icant ly b e t t e r t h a n t ha t of t h e former ones. 
( P < 0 .01) . 
Combinat ions where the m o t h e r had a l r e a d y been line crossed distin-
gu i shed themselves b y a much b e t t e r ha t chab i l i t y . An expressed heterosis 
e f f ec t was exper ienced in the case of combinat ions Cornish $ X A B $ and Cornish 
cJ X B A $ respect ive ly , in bo th cases ha t chab i l i t y improved b y more t han 4 
p e r cent even w h e n compared t o t h e be t te r con t ro l combina t ion (Cornish 
cJ X B $). The d i f ferences were s igni f icant (P <C 0.01). A heteros is effect was 
s h o w n in the o t h e r th ree-way cross combina t ions too , as the ave rage ha tcha-
b i l i t y was cons iderab ly be t te r in all t h e th ree -way Cross combina t ions t han in 
t h e corresponding single cross combina t ions . No signif icant d i f ferences in ha tch-
ab i l i t y relat ive t o t h e number of eggs placed in the i n c u b a t o r were found 
b e t w e e n the combina t ions rec iprocal at the m o t h e r ' s side. 
Discussion 
By s tudy ing t h e pa rame te r s determining t h e ha tchab i l i ty of single a n d 
th r ee -way cross bro i le r combina t ions it has been established t h a t in a breeding 
p r o g r a m aimed a t producing h i g h l y produc t ive broiler p a r e n t s ha tchab i l i ty 
c a n be great ly i m p r o v e d by deve lop ing line-crossed white P l y m o u t h stocks as 
m a t e r n a l pa ren t pa r tne r s . I t w a s especially r emarkab l e t h a t t h e fert i l i ty of 
l ine-crossed wh i t e P l y m o u t h m o t h e r s showed a considerable degree of heterosis. 
Among t h e eggs of line-crossed hens on an average only 8 .41 per cent were 
infer t i le t ak ing eve ry combina t ion into cons idera t ion —, while in the case of 
h e n s belonging t o p u r e lines 11.03 per cent. T h e difference in f avour of t h e 
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crossed mothe r s is 2.62 pe r cent, wh ich corresponds t o a relative super ior i ty 
of 23 per cent . 
A similarly i m p o r t a n t general he teros is effect w a s demons t rab le concern-
ing r educed mor ta l i ty a t t h e early e m b r y o n a l stage in f a v o u r of t h e t h r ee -way 
cross bro i le r combina t ions , since in t h e case of single c ross broiler combina t ions 
an ave rage of 5.64 pe r c e n t , in the t h r ee -way cross b ro i l e r combina t ions only 
4.89 per cent of the e m b r y o s died b e f o r e t h e seventh d a y of i ncuba t ion . The 
re la t ive super ior i ty of t h e three-way cross combina t ions to single cross ones 
was 13.2 per cent. 
I n t h e th ree-way cross combina t ions the i m p r o v e m e n t of h a t c h a b i l i t y 
based on t h e to ta l n u m b e r of eggs set can mainly he exp la ined by t h e increased 
fer t i l i ty of t h e cross-bred broiler t y p e mothe r s and t h e higher v i t a l i t y of the 
th ree -way cross broiler embryos . A h ighe r embryonic v i ta l i ty could only be 
proved, however , a t t h e ear ly stages of incubat ion , as a f t e r the seven th d a y of 
incuba t ion no s ignif icant differences caused b y genetic f ac to r s could b e demon-
s t ra ted be tween the v a r i o u s cross combina t ions . 
I n connection w i th t h e observed i m p r o v e m e n t in fe r t i l i ty due t o crossing 
meat t y p e fowl lines, an in teres t ing compar i son can be m a d e between t h e resul ts 
of a n u m b e r of cross-breeding exper iments performed w i t h tu rkey b reeds and 
l abo ra to ry animal species on one h a n d a n d our own exper imenta l resu l t s on 
the o the r . 
T h e m a j o r role of t h e female g e n o t y p e in de t e rmin ing infert i l i ty a n d the 
extent of early embryon ic mor ta l i ty was pointed o u t b y M c C a r t h y and 
Mart in et al. (cit. G R A V E R T 1 9 6 9 ) . T h e au thors checked the deve lopmen t of 
fertil ized egg cells in t h e periods preceding inp lan ta t ion in l abora tory an imals . 
They f o u n d t h a t the f r e q u e n c y of o v u l a t i o n was equa l in the case of inbred 
and cross-bred females. 64 per cent of t h e ferti l ized egg cells were not i m p l a n t e d 
in those cases in which inbred males a n d females w e r e m a t e d ; t h e zygotes 
died a t t h e moment of fer t i l iza t ion. W h e n inbred f e m a l e s were m a t e d wi th 
males be longing to d i f f e r en t lines 42 per cen t of the egg cells fertilized were not 
inplanted . W h e n , however , t h e mothers themselves a n d t h e embryos t o o were 
cross-breds, t he egg cells were inp lan ted t o 100 per c e n t . 
M C C A R T N E Y — C H A M B E R L I N ( 1 9 6 1 ) F R I A R S et al. ( 1 9 6 3 ) found in t u r k e y s 
t ha t t h e fe r t i l i ty of p u r e - b r e d hens did n o t improve w h e n t h e y had been m a t e d 
to males belonging to a d i f f e ren t breed. A considerable improvemen t occur red , 
however, w h e n the hens themselves were a l ready cross-breds . The g e n o t y p e of 
the zygote did not i n f luence fert i l i ty. I n t h e t u rkey e x p e r i m e n t cited, t h e rela-
t ive i m p o r t a n c e of t h e ea r ly embryonic mor ta l i ty a f f e c t i n g the m e a s u r e of 
infer t i l i ty could not be de t e rmined . A considerable expe r imen ta l error m a y be 
included w h e n de te rmin ing t h e number a n d t h e pe rcen tage of inferti le eggs b y 
candling on t h e 7th d a y of incubat ion . I n t h e case of zygo te s at the m o m e n t of 
fer t i l izat ion or shortly a f t e r , t h e corresponding egg is considered in fe r t i l e in 
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severa l cases w i t h a high p robab i l i t y , as no vis ible blood r ings a re a p p a r e n t . 
T h e problem of m i s judgemen t is even more f r e q u e n t in the case of eggs wi th a 
shel l of darker colour . By s t u d y i n g Leghorn eggs K R Z A N O W S K A ( 1 9 5 9 ) a r r ived 
a t t h e conclusion t h a t the f i r s t p e a k of embryon ic mor ta l i ty occurred imme-
d i a t e l y a f te r fer t i l iza t ion , and in these cases t h e eggs were considered sterile. 
S imi la r expe r imen ta l results a r e listed by H Ü N T O N ( 1 9 6 9 ) . T h e ment ioned 
sources of error i nd i ca t e t ha t t h e percen tage of infer t i le eggs of t h e various cross 
c omb ina t i ons a re overes t ima ted in our expe r imen t s too, t h e percentage of 
b lood ringed eggs, however, on ly gives an u n d e r e s t i m a t e d m e a s u r e of the t r u e 
incidence of ea r ly embryonic m o r t a l i t y ( H O R N 1 9 7 2 ) . The l a t t e r assumpt ion is 
conf i rmed to a ce r t a in extent b y t h e fac t , t h a t in t h e case of s eve ra l cross com-
b ina t i ons inc luded in this s t u d y , a certain cor re la t ion exists b e t w e e n the per-
cen t age of infer t i le eggs and t h a t of blood r inged eggs i n a s m u c h , as a g rea te r 
e x t e n t of in fe r t i l i ty is accompanied b y a h igher percentage of eggs with b lood 
r ings and vice v e r s a . 
The expe r imen ta l results c i t ed and our own exper iments suggest t h a t t h e 
f e m a l e plays a v e r y impor t an t ro le in de te rmin ing t h e fert i l i ty a n d early embryo-
n a l mor ta l i ty of t h e offspring. I n broiler p roduc t i on a considerable improve-
m e n t of h a t c h a b i l i t y can be e x p e c t e d f rom line-cross-bred m o t h e r s and closely 
connec ted wi th th i s , f rom t h r e e - w a y broiler cross combina t ions . 
From n u m e r o u s studies a n d pract ical experience it is wel l known t h a t 
du r ing the egg p roduc t ion t h e ha t chab i l i t y of eggs is highly vary ing . In t h e 
in i t i a l period fol lowing the beg inn ing of egg p roduc t ion h a t c h a b i l i t y is usua l ly 
poor , then a g r a d u a l i m p r o v e m e n t can be obse rved ; while t o w a r d s the end of 
t h e egg p roduc ing season h a t c h a b i l i t y decreases again. Fig . 1 compares t h e 
percen tage of in fe r t i l e eggs genera l ly charac ter i s t ic of white Ply m o u t h mo the r s 
belonging to p u r e lines (A, B , C) — in m o n t h l y intervals — w i t h the average 
percen tage of t h e six line-crossed mo the r s tocks . Fig . 1 and F ig . 2 i l lustrate t h e 
percentage p r o p o r t i o n of eggs w i t h blood-rings in a similar w a y . F ig . 3 shows t h e 
ha t chab i l i t y ave rages of single a n d th ree-way cross broiler combina t ions , rela-
t i v e to n u m b e r of eggs placed in t h e i ncuba to r . 
Fig. 1 shows t h a t t h e a v e r a g e infer t i l i ty of mothers be longing to p u r e 
l ines was a lways inferior to t h a t of cross-bred mothers t h r o u g h o u t the whole 
per iod of egg p roduc t ion . The super ior i ty of cross-bred hens w a s apparen t du r -
ing the ent i re exper imenta l pe r iod . Fig 2. 
Fig. 2 r e f l ec t s an in t e re s t ing phenom en o n . The pe r cen t age of eggs w i t h 
blood-rings shows changes of a def in i te t e n d e n c y during t h e per iod of egg pro-
duc t ion in th i s case too, bu t i t is highly r e m a r k a b l e t h a t in J a n u a r y , F e b r u a r y , 
J u l y and Augus t , — when a g r e a t e r extent of embryona l m o r t a l i t y occurred —-
t h e super ior i ty of three-way cross broilers or ig ina t ing f rom cross-bred mo the r s 
compared to single cross combina t ions increased cons iderably . In March , 
Apri l , May a n d J u n e — t a k i n g t h e averages i n t o considera t ion — no prac t i ca l 
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Fig. 1. M o n t h l y a v e r a g e s ( % ) of infer t i le e g g s of whi te P l y m o u t h hens be long ing t o pu re -b red 
l ines , a n d of l ine-crossed wh i t e P l y m o u t h h e n s ( = h e n s be long ing t o pu re -b red 
l ines ; — — — = l ine-crossed hens ) 
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Fig. 2. M o n t h l y a v e r a g e s ( % ) of eggs w i t h b lood- r ings in s ingle a n d t h r e e - w a y c ross broiler 
c o m b i n a t i o n s ( = s ingle cross b ro i l e r c o m b i n a t i o n s ; - = t h r e e - w a y cross broiler 
c o m b i n a t i o n s ) 
d i f f e rence was f o u n d in the degree of early e m b r y o n a l mor ta l i ty . W h e n the 
e n v i r o n m e n t a l condi t ions — which af fec ted the layers , t he eggs s to red and 
t h r o u g h t h e m the e m b r y o s alike — did not essential ly deviate f r o m t h e opti-
m u m , t h e embryonal v i t a l i ty of t h e t h r e e - w a y cross broi lers did no t s h o w gener-
al he te ros i s effects compared to t h e single cross broi lers . When , howeve r , t he 
e m b r y o s were exposed to ha rmfu l e f fec t s , t he super ior i ty of t h r e e - w a y cross 
broi lers regarding e m b r y o vi ta l i ty b e c a m e a p p a r e n t . Such d a m a g i n g fac tors 
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m a y have been e.g. var ious qua l i t a t ive deficiencies of eggs af ter t he beginning 
of egg production ( J anua ry ) , or a h igher than o p t i m u m tempera tu re of the egg 
s tor ing room, which o f ten exceeded 24 °C in J u l y a n d August. Fig. 3. 
Similar tendencies are ref lected in Fig. 3. regard ing hatchabi l i ty relative 
t o t h e number of eggs placed in t h e incubator , i na smuch as the superiori ty of 
th ree -way cross combinat ions in th i s respect is more expressed in t he first two 
a n d last three m o n t h s of egg p roduc t ion than in t h e period be tween. 
Fig. 3. Average ha tchab i l i ty ( % ) of single- and three-way cross broiler combinat ions as related 
to t he number of eggs placed in the incuba to r , in a month ly distr ibut ion ( = single cross 
broiler combinat ions ; - - - - - = three-way cross broiler combinations) 
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DIAPAUSE OF HYPHANTRIA CUNEA DRURY (LEPID.: 
ARCTIIDAE) IN HUNGARY 
B y 
G y . S Á R I N G E R 
L A B O R A T O R Y O F T H E R E S E A R C H I N S T I T U T E FOR P L A N T P R O T E C T I O N , K E S Z T H E L Y 
The d i a p a u s e of H. cunea i n p u p a t i o n is d e t e r m i n e d a t a t e m p e r a t u r e of 18 and 
2 3 ° C pr imar i ly b y t h e pho tope r iod . H i g h e r t e m p e r a t u r e s (28 °C) d e c r e a s e t h e effect of 
t h e pho tope r iod . T h e critical t i m e of i l luminat ion t h a t induces d i a p a u s e is be tween 14 
a n d 15 hours . T h e qua l i t y of t h e h o s t p l a n t also h a s s o m e effect on t h e a p p e a r a n c e of 
d i a p a u s e . C h a n g i n g t e m p e r a t u r e ( o u t d o o r in the y e a r 1970) did no t m o d i f y t h e photo-
p e r i o d induced d i a p a u s e . I l l u m i n a t i o n condi t ions a r e perceived by t h e l a r v a e in the 
second half of t h e i r deve lopment p e r i o d . The size of t h e m o t h p o p u l a t i o n i n t h e second 
s u m m e r g e n e r a t i o n a n d of the l a r v a popu la t i on in t h e incomple te t h i r d g e n e r a t i o n de-
p e n d s to a g r e a t e x t e n t on the t e m p e r a t u r e . I t is in y e a r s of high a v e r a g e t e m p e r a t u r e 
t h a t m a j o r d a m a g e s m a y occur . 
In t roduct ion 
T h e biology of t h e fall w e b w o r m ( H y p h a n t r i a cunea) w a s cleared up 
wi th in t e n years fol lowing its a p p e a r a n c e (1940) in Hungary ( I S S E K U T Z 1946, 
S U R Á N Y I 1 9 4 6 , 1 9 4 7 , 1 9 4 8 , K A D O C S A 1 9 4 6 , J E R M Y 1 9 4 8 , 1 9 5 2 , S Z E L É N Y I 1 9 4 9 , 
S Z E L É N Y I — V I K T O R I N 1 9 4 8 , R E I C H A R T 1 9 5 1 , 1 9 5 2 , R E I C H A R T — S Z A B Ó 1 9 5 1 , 
N A G Y 1952a,b, 1953, N A G Y et al. 1953, SZALAY-MARZSÓ 1955, G E R E 1956a,b, 
etc.) . W i t h the g r a d u a l spreading of t h e pest in C e n t r a l Europe, m o r e and more 
new d a t a were pub l i shed on the p e s t in the a f fec ted countries ( P E T R I K 1951, 
J A S I C — B Í R Ó V Á 1958, J A S I C — M A C K O 1961, J A S I C et al. 1964). Inves t iga t ion 
resul ts based on exper iments conce rn ing the d o r m a n t state of t h i s pes t were, 
f i rs t publ i shed b y J E R M Y — S Á R I N G E R (1955). L a t e r t h e effect of t e m p e r a t u r e , 
pho tope r iod and hos t p lan t qual i ty on diapause in pupa t ion was s tud ied in a 
de ta i l ed exper iment series by J A S I C (1960), then b y J A S I C — M A C K O (1961) in 
Czechoslovakia. 
W e have a l r e a d y explained in our paper ment ioned a b o v e ( J E R M Y — 
S Á R I N G E R 1955) t h a t diapause s e t t i n g in during p u p a t i o n is d e t e r m i n e d by the 
pho toper iod ic condi t ions prevail ing du r ing the l a rva l deve lopment . In these 
inves t iga t ion we f o u n d t h a t the t i m e of i l luminat ion critical for t h e diapause 
was a da i ly pho toper iod of 14/10 h o u r s (September , glasshouse-laboratory) . 
The inves t igat ions were made wi th t h e larva progeny of the first s u m m e r gener-
a t ion . I n t h e course of t h e expe r imen t s we pointed o u t , fur ther , t h a t t h e photo-
sens i t ive phase of deve lopment was in t h e second ha l f of the pe r iod of larval 
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deve lopmen t , and t h a t the qual i ty of t h e host p l a n t (Morus alba l ea f ) did not 
i n f luence the d i apause . 
Resul ts o b t a i n e d by J A S I C (1960) and J A S I C — M A C K O (1961) can be 
s u m m e d up short ly a s follows: 1. P u p a e developing f r o m larvae ra i sed a t a high 
t e m p e r a t u r e (28 °C) a n d in full d a r k n e s s showed a v e r y low percentage diapause. 
W h e n raising took p lace at t e m p e r a t u r e s below 22 °C, again in fu l l darkness, 
t h e d iapause was a b o v e 90 per c e n t . There was a dif ference found in the dia-
p a u s e percentage b e t w e e n the f i rs t a n d second gene ra t ions . At the s a m e temper-
a t u r e t h e percentage of diapause w a s always h i g h e r in the second generat ion. 
F r o m th is the a u t h o r s drew the conclusion t h a t t h e age of the h o s t p lant also 
p l a y e d a par t in i n d u c i n g the d i apause . From l a r v a e raised at 18 °C and in full 
d a r k n e s s only d i a p a u s i n g pupae developed in b o t h generat ions. 2. A t tempera-
t u r e s of 21—22 °C t h e critical t i m e of i l luminat ion was de termined as a daily 
pho topc r iod of 14/10 hours . The ecological r e q u i r e m e n t s of two s u m m e r gener-
a t i o n s are met u n d e r the geographical conditions of Czechoslovakia. 3. Under 
t h e au tho r s ' expe r imen ta l condi t ions (21 and 22—25 °C respect ively, long-day 
d u r i n g the deve lopmen t of a n d L j — L2, da i ly pliotoperiod of 18/6 hours, 
t h e n fu l l darkness) i t was in the f i r s t half of larval deve lopment t h a t the larvae 
pe rce ived the i l lumina t ion condi t ions critical for t h e diapause. T h i s s ta tement 
of t he i r s cont rad ic t s t h e results o b t a i n e d by us, so l a t e r we shall r e t u r n to this 
s u b j e c t . 
On the o u t d o o r diapause of t h e f i r s t summer generat ion d a t a were already 
p u b l i s h e d by N A G Y et al. ( 1 9 5 3 ) . According to t h e l a t t e r au thors in 1 9 5 1 1 . 1 4  
pe r cen t of the p u p a e in the f i rs t genera t ion r e m a i n e d in diapause (on the basis 
of 1 8 , 6 0 0 pupae f r o m 1 9 sites of H u n g a r y ) . From a p a r t of the d i apaus ing pupae 
m o t h s hatched in S e p t e m b e r — O c t o b e r , from a n o t h e r par t in t h e following 
sp r ing or at the beg inn ing of t h e following s u m m e r . I n the second generation 
11.3 pe r cent d o r m a n t pupae were f o u n d . Accord ing to the a u t h o r s ' observa-
t i ons pupae in d i a p a u s e do not r e q u i r e the effect of low t e m p e r a t u r e to reacti-
v a t e , since when k e p t a t room t e m p e r a t u r e , a f t e r 5 months of d o r m a n t s ta te 
t h e m o t h s began t o f l y . From such pupae the h a t c h i n g of m o t h s las ted more 
t h a n f ive months . 
I n order to e n s u r e a be t te r unde r s t and ing of o u r results, be fo re discussing 
in de ta i l our own exper iments we shal l summarize br ief ly the deve lopment of 
H. cunea in H u n g a r y on the basis of t h e work of N A G Y et al. (1953) and of our 
o w n phenological invest igat ions m a d e in the d i s t r i c t of K e s z t h e l y (Soutli-
W e s t T r a n s d a n u b i a ) . 
The swarming of moths f r o m t h e overwinter ing (diapausing) p u p a e gener-
al ly s t a r t s in Apr i l—May . The egg laying period of the overwin te r ing genera-
t ion is between t h e middle of Apr i l a n d middle of May . Caterpi l lars ' nests can 
be seen as early as t h e f i rs t days of May. Damages a r e done by t h e caterpi l lars 
u n t i l t h e middle of J u l y , bu t p u p a t i o n already beg ins in the second half of 
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J u n e . P u p a e of the f i r s t generat ion can be found even in the m i d d l e of 
Augus t . 
T h e swarming of m o t h s f rom the f i r s t summer genera t ion lasts f r o m ear ly 
Ju ly to t h e end of Augus t . T h e larva p rogeny of this genera t ion may do d a m a g e s 
f rom t h e midd le of J u l y u p to the end of September . P u p a t i o n begins a t t h e 
end of A u g u s t . The grea t m a j o r i t y of t h e p u p a e d iapause a n d overwin te r . In 
f avourab le seasons (late s u m m e r with h igh t empera tu res ) f r o m the low n u m b e r 
of p u p a e n o t enter ing a d i apause the swarming of m o t h s begins f r o m ear ly 
Sep tember . This small m o t h popula t ion of t h e second s u m m e r generat ion lays 
eggs. The l a rvae can be f o u n d till la te a u t u m n (fall of leaves) , bu t due t o t h e 
cold a u t u m n wea ther die be fo re pupa t ion . This generat ion is called t h e t h i r d , 
incomple te generat ion. 
B y s t u d y i n g the d i a p a u s e condit ions of H. cunea we wished to t h r o w 
light on t h e causes of d i f ferences be tween t h e results of o u r pilot expe r imen t s 
per formed in t h e middle of t h e fif t ies ( J E R M Y — S Á R I N G E R 1 9 5 5 ) and t h e a b o v e 
results of J A S I C — M A C K O ( 1 9 6 1 ) , t hen in possession of t h e resul ts expla in t h e 
phenology of t h e genera t ions . Wi th th i s in view our inves t iga t ions were per-
formed according to t h e fol lowing a spec t s : 
1. Role of var ious c o n s t a n t t e m p e r a t u r e s and pho toper iods in i n d u c i n g 
t h e d o r m a n t s t a t e of p u p a e . 
2. E f f e c t of changing t e m p e r a t u r e a n d various pho toper iods on t h e dia-
pause induc t ion of pupae . 
3. D e t e r m i n a t i o n of t h e photosens i t ive phase of deve lopmen t . 
4. E x p l a n a t i o n of t h e appearance of t h e incomplete summer gene ra t ion 
I I I in H u n g a r y . 
Material and Method 
T h e p u p a p o p u l a t i o n u sed as in i t i a l m a t e r i a l w a s collected in t h e a u t u m n of 1969 i n t h e 
n e i g h b o u r h o o d of Kesz the ly . P u p a e ove rwin te red in a bund le of c o r r u g a t e d paper p l a c e d in 
a n o u t d o o r i n s e c t a r y . I m a g o s s w a r m i n g ou t in t h e s p r i n g of 1970 w e r e p laced on m u l b e r r y 
(Morus alba) s h o o t s in a w o o d e n - f r a m e cage cove red w i t h a wire sc reen , whe re they la id eggs . 
T h e eggs were k e p t in a n a q u e o u s h y g r o s t a t e d u r i n g t h e e m b r y o n a l d e v e l o p m e n t . T h e l a r v a e 
were ra ised in t h r e e t h e r m o s t a t e s of c o n s t a n t t e m p e r a t u r e (28 ± 0.7, 23 ± 1.2 and 18 ± 1 . 3 ° C ) 
w i t h f ive d i f f e r e n t per iods of i l l u m i n a t i o n (daily p h o t o p e r i o d s of 13/11, 14/10, 15/9, 16/8 a n d 
17/7 hours) . L i g h t i n t ens i ty r a n g e d b e t w e e n 280 a n d 300 lux . The c u l t u r e p o t was a ne t c o v e r e d 
glass cy l inder of 24 c m he ight a n d 11 c m d i ame te r , i n w h i c h the m u l b e r r y ( M o r u s alba) s h o o t 
w a s placed in a w a t e r - b o t t l e . F o r t h e pu rpose of p u p a t i o n a bundle of c o r r u g a t e d p a p e r ro l l ed 
u p loosely w a s p l aced in t he c u l t u r e p o t s . I n each i l l u m i n a t i o n t r e a t m e n t 180—250 eggs w e r e 
u sed in t h e e x p e r i m e n t s . Whi le r a i s i n g t he l a rvae we f o u n d a 42—71 p e r c en t m o r t a l i t y . 
The e v a l u a t i o n of the d i a p a u s e s tage was ca r r i ed o u t a f t e r a s i x t y d a y s d o r m a n t s t a t e of 
t h e pupae . 
The p h o t o s e n s i t i v e p h a s e of d e v e l o p m e n t w a s d e t e r m i n e d in a c h a m b e r of 23 ± 1.2 °C 
b y placing one g r o u p of cu l tu res p r e p a r e d f rom a t o t a l of 150 eggs la id w i t h i n 24 hou r s u n d e r 
long-day c o n d i t i o n s (a da i ly p h o t o p e r i o d of 17/7 h o u r s ) , a n d t he o ther g r o u p of cul tures c o n t a i n -
ing t he saine a m o u n t of eggs u n d e r s h o r t - d a y c o n d i t i o n s (a dai ly p h o t o p e r i o d of 13/11 h o u r s ) . 
K n o w i n g t h e a v e r a g e t i m e of l a r v a l d e v e l o p m e n t w e i n t e r c h a n g e d t h e c u l t u r e s a t h a l f - t i m e . 
T h e e x p e r i m e n t w a s p e r f o r m e d w i t h l a r v a e of t he f i r s t s u m m e r g e n e r a t i o n in June—-July 1970. 
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E x p e r i m e n t s carr ied ou t w i t h a changing t e m p e r a t u r e and d i f f e r e n t p h o t o p e r i o d s t o o k 
p lace in an o p e n a i r insec ta ry . D u r i n g t h e d e v e l o p m e n t of t h e f i rs t s u m m e r genera t ion (1 J u n e — 
16 J u l y 1970) t h e ave rage t e m p e r a t u r e was 20 .3°C, whi le a t the t i m e of t h e second s u m m e r 
gene ra t ion (21 J u l y — 1 9 S e p t e m b e r ) 19.6°C. 
Results 
1. E f f e c t of various c o n s t a n t t e m p e r a t u r e s and pho toper iods on t h e dor-
m a n t s t a t e of pupae . D i a p a u s e curves o b t a i n e d with t h r e e cons tan t t e m p e r a -
tures and 5 photoper iods each for genera t ions I and I I a r e shown in Fig . 1. 
Concerning t h e individual generat ions t h e following can be es tabl ished: a t 
t e m p e r a t u r e s of 18 and 23°C t h e d iapause of pupae is p r imar i ly induced b y 
t h e pho toper iod ic condit ions prevail ing d u r i n g the larval deve lopment . H i g h e r 
t e m p e r a t u r e s (28°C) in f luence the d i apause induction of t h e photoper iod b y 
decreasing i t s effect . As a r e su l t diapause fa l l s below f i f t y pe r cent even on sho r t 
days. The e f f ec t of t e m p e r a t u r e on the d i a p a u s e can also b e observed b e t w e e n 
18 and 23°C. 
The role of t e m p e r a t u r e in mod i fy ing t h e d iapause percentages can be 
observed in t h e case of b o t h generat ions. 
The q u a l i t y of the h o s t p lan t also p l a y s a par t in induc ing the d i a p a u s e 
of the p u p a e . A t the t ime of t h e exper iments performed w i t h the second gener-
at ion the l a r v a e fed on o lde r leaves wh ich resulted in h ighe r percentages of 
diapause. S ince a t the t i m e of the expe r imen t all ex te rna l fac tors agreed w i th 
those of t h e f i r s t generat ion, t h e higher d i a p a u s e percentages can be exp la ined 
b y qua l i t a t ive changes in t h e host p lant . T h u s , on the bas i s of the l a t t e r experi-
ments our r e l evan t s t a t e m e n t s publ ished earlier ( J E R M Y — S Á R I N G E R 1 9 5 5 )  
must be rev i sed . Our resu l t s concerning t h e effect of t h e qual i ty of t h e hos t 
p lant on t h e diapause c o n f i r m those o b t a i n e d by J A S I C — M A C K O ( 1 9 6 1 ) . 
On t h e basis of the exper iments t h e t i m e of i l lumina t ion critical fo r t h e 
diapause is be tween 14 a n d 15 hours. S imi la r results a r e found in our p a p e r 
published in 1 9 5 5 as well as in the work of J A S I C — M A C K O ( 1 9 6 1 ) . 
I t is seen from the c u r v e s of Fig. 1 t h a t at t e m p e r a t u r e s of 18 a n d 23 °C 
a few per c e n t of diapause occurred even on long days (wi th daily pho toper iods 
of 16/8 a n d 17/7 hours). I n generat ion I I t h i s was found in a higher pe rcen tage . 
This p h e n o m e n o n confirms t h e observa t ion m a d e by N A G Y et al. ( 1 9 5 3 ) n a m e l y , 
t h a t unde r n a t u r a l condi t ions a 1.14 p e r cen t diapause occurred in t h e f i r s t 
generat ion. 
2. E f f e c t of a chang ing t e m p e r a t u r e and dif ferent photoper iods on dia-
pause i n d u c t i o n . The resu l t s of exper iments performed in t h e outdoor i n sec t a ry 
with six pe r iods of i l luminat ion are p re sen ted in Fig. 2. According to t h e t r e n d s 
of the cu rves t h e changing t e m p e r a t u r e d id no t modi fy t h e photoper iodical ly 
induced d i apause . The h ighe r diapause percen tages of t h e second summer gener-
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Summer generation Í. S u m m e r genera t ion II. 
100-
5 0 -
1 г 
13/ 13/ V/ 15/ 15/ V/ 
/11 / 1 0 / 9 / 8 / 7 
13/ 14/ 15/ 16/ 17/ 
/11 /10 / 9 / 8 / 7 
Hour s 
L i g h t / d a r k 
Fig. 1. D i a p a u s e curves of Hyphantria cunea a t t h r e e t e m p e r a t u r e s a n d in f ive p h o t o p e r i o d s . 
• • • = 1 8 ° C , X X = 2 3 ° C , О О = 2 8 ° C 
S u m m e r g e n e r a t i o n Í. 
1 June - 1 6 Ju ly 1970 
S u m m e r gene ra t ion II. 
21 J u l y - 1 9 S e p t e m b e r 1970 
100-
5 0 -
0-1 
\ 
\ 
12/ 13/ 14/ 15 / 16 / 17/ 
/12 /11 / Ю / 9 / 8 / 7 
12 / 13/ 14/ 1V 16/ 17/ 
/12 /11 /10 / 9 / 8 / 7 L i g h t / d a r k 
Fig. 2. D i a p a u s e curves of t w o s u m m e r g e n e r a t i o n s of Hyphantria cunea u n d e r c h a n g i n g t e m -
p e r a t u r e cond i t i ons (in a n o u t d o o r insec ta ry ) 
ation c o m p a r e d to genera t ion I also p r o v e t h e effect of t h e host p lan t q u a l i t y 
on the increase of the d i apause . 
3. De te rmina t ion of t h e photosens i t ive phase of deve lopment . Since in 
our pi lot exper iments ( J E R M Y — S Á R I N G E R 1955) photoper iodica l condi t ions 
critical fo r t h e diapause were perceived b y larvae in a l a t e r s tage of develop-
ment , whi le according to J A S I C — M A C K Ó (1961) by those in t h e f i rs t and second 
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s t a g e of deve lopment , it seemed necessary to s t u d y the ques t ion more closely. 
R e s u l t s are given subsequen t ly : 
F i r s t half of l a r v a l deve lopmen t : shor t -day , 13/11 1 d i a p a u s e 
S e c o n d half of l a r v a l d e v e l o p m e n t : long-day, 17/7 j 1 1 % 
F i r s t half of l a r v a l d e v e l o p m e n t : long-day, 17/7 | d i a p a u s e 
S e c o n d half of l a r v a l d e v e l o p m e n t : shor t -day , 13/11 j 1 0 0 % 
The above d a t a conf i rm o u r s t a t emen t m a d e in 1955 a n d cited before , 
n a m e l y , tha t on ly t h e older l a r v a e are responsive to t h e d u r a t i o n of i l luminat ion. 
I n t h i s respect t h e resul ts o b t a i n e d b y J A S I C — M A C K O ( 1 9 6 1 ) m u s t be considered 
incor rec t , since, a f t e r exposing t h e larvae a t s tages L t a n d L2 to long-day 
i l lumina t ion , t h e y ensured fu l l darkness in t h e subsequent phase of l a rva l 
deve lopment . 
4. How c a n t h e appea rance in H u n g a r y of t h e incomple te generat ion I I I . 
b e explained? K n o w i n g the d i a p a u s e condi t ions of H. cunea we shall t r y t o 
o u t l i n e the c i rcumstances t h a t m a k e the a p p e a r a n c e in H u n g a r y of the incom-
p l e t e generation I I I . possible. 
The resul ts of inves t iga t ions show t h a t wi th in a cer ta in range of t e m p e r -
a t u r e (18—23 °C) t h e d iapause of pupae p r imar i ly depends on t h e photoper iod . 
H i g h t e m p e r a t u r e s (28 °C), o n t h e other h a n d , to some e x t e n t prevent t h e 
deve lopmen t of d iapaus ing p u p a e , i rrespective of the pho tope r iod . The cri t ical 
t i m e of i l luminat ion is a da i ly photoper iod of 14/10 hours . I n the distr ict of 
Kesz the ly the e f fec t ive day - l eng th between 20 Apri l and 21 A u g u s t is more t h a n 
14 hours . K n o w i n g t h e annual course of deve lopmen t of H. cunea and the pho to -
per iod ic condi t ions precisely we should say t h a t in H u n g a r y ecological condi-
t i o n s are s a t i s f ac to ry for t h e deve lopment of two summer generat ions . T h e 
f a c t , t ha t the p u p a e of the s econd summer genera t ion do n o t show a 100 pe r 
c e n t diapause a f t e r all, can be expla ined b y t h e earlier swarming and egg l ay ing 
of t h e moths in spr ings wi th h i g h t empe ra tu r e s . If t he s u m m e r is also ho t , t h e 
deve lopment of t h e larvae is a lso more r a p i d , consequent ly t h e moths of t h e 
f i r s t summer genera t ion s w a r m earlier again, and a higher p ropor t ion of t he i r 
l a r v a progenies develops on d a y s longer t h a n 14 hours. T h u s t h e possibility is 
g iven tha t p u p a e originat ing f r o m them will con t inue their deve lopmen t w i t h o u t 
a diapause. B u t even the p u p a e originating f r o m larvae developing on d a y s 
sho r t e r than t h e critical t ime of i l luminat ion will not show d iapause if a h igher 
t e m p e r a t u r e (28 °C) prevails d u r i n g the deve lopmen t . Since t e m p e r a t u r e con-
d i t ions vary w i t h years and seasons it may occur t h a t a la rger la rva popu la t i on 
of t h e incomple te th i rd gene ra t i on can be f o u n d in one y e a r t h a n in a n o t h e r . 
The t i m e w h e n the genera t ions — especial ly the m o t h s of the second 
s u m m e r and l a r v a e of the i ncomple t e th i rd genera t ion — a p p e a r is decisively 
inf luenced b y t h e t e m p e r a t u r e conditions of t h e respect ive yea r . 
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According to our invest igat ions , p u p a e t ha t h a v e developed f r o m larvae 
raised u n d e r long-day condi t ions, a n d do not enter d iapause are n o t able to 
overwin te r . 
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HAY AND LEAF MEALS OF SOYBEAN AND SUNFLOWER 
UTILIZED IN BACON PIGS 
B y 
E . K U R N I K , D . G Á B O S , B . I . P O Z S Á R 
A G R I C U L T U R A L R E S E A R C H I N S T I T U T E , I R E G S Z E M C S E ; 
A G R I C U L T U R A L T E C H N I C A L SCHOOL, C S O R N A ; INSTITUTE O F A G R O B O T A N Y , T Ä P I Ö S Z E L E 
A u t h o r s u s e d t h r e e groups of l a r g e wh i t e bacon t y p e p igs in a f eed ing e x p e r i m e n t 
t o d e t e r m i n e t he b io log ica l ef f ic iency of h a y meals and l ea f mea l s of s u n f l o w e r a n d soy-
b e a n . According t o t h e resul t s of t h e 70 a n d 50 days e x p e r i m e n t s car r ied o u t w i t h 15 
po rk l i ngs each, f o d d e r s u p p l e m e n t e d w i t h a 1 : 1 r a t i o m i x t u r e of s u n f l o w e r h a y and 
leaf mea l , r e spec t i ve ly , was c o n s u m e d a f t e r one or t w o d a y s of r e l u c t a n c e whi le the 
s imi l a r m i x t u r e of s o y a h a y and leaf m e a l willingly a t o n c e b y the a n i m a l s . F r o m the 
compos i t i on of t h e r a t i o n s it was seen t h a t t hey c o n s u m e d f i v e per cen t of t h e i r body 
w e i g h t to t he fu l l . T h e p r o d u c t i o n d a t a s h o w t h a t the p r o t e i n con ten t s of s u n f l o w e r and 
s o y a mea l s — t h o u g h t h e y canno t b e r e g a r d e d as c o n c e n t r a t e d — s u b s t i t u t e d f o r t h e fod-
d e r p ro te in in t h e c a s e of fodde r b a r l e y . T h e average dai ly w e i g h t gain of t h e t h r e e groups 
w a s 630 g fol lowed b y a n average of 622 g a t t a i n e d w i th s u n f l o w e r meal f e d ; a t t h e same 
t i m e soya exceeded t h e cont ro l (634 g) w i t h i ts 668 g d a i l y average w e i g h t g a i n . This 
l a t t e r , too, p roves t h a t i t is j u s t by i t s exce l len t range of a m i n o acids t h a t s o y a p ro te in 
e n s u r e s a higher b io log ica l e f f ic iency . P o r k l i n g s inc luded in t h e e x p e r i m e n t r e a c h e d a 
l ive we igh t of 6 5 — 7 0 k g wi th in four o r f o u r and a half m o n t h s . The d a t a of w e i g h t gain 
s h o w t h a t t he da i ly w e i g h t gain of t h e a n i m a l s var ies in a re la t ive ly wide i n t e r v a l for 
w h i c h t he reasons a r e u n k n o w n for t h e t i m e being. 
In t roduc t ion 
I n an earlier pub l i ca t ion au thors repor ted on r e su l t s according t o which 
the p u l p e d soybean si lage had an increasing effect on milk p r o d u c t i o n in 
var ious phases of t h e l ac t a t i on period ( K U R N I K — G Á B O S — P O Z S Á R 1 9 6 1 ) . The 
re la t ive ly large pro te in con ten t of t h e soybean as well as the ou t s t and ing ly 
high level of l imiting essent ia l amino acids (lysine, methionine) c o m p a r e d to 
the p ro t e in s of p lan t origin and even t o the papi l ionaceous fodde r p lan ts 
( S P E C T O R 1 9 5 6 ) made t h e excellent biological efficiency probable . On t h e other 
hand , i t is t oday a basic principle of p r o t e i n m a n a g e m e n t t h a t leaf p r o t e i n s are 
increasingly used for t h e replacement of seed p ro te ins (grain fodders ) , and 
leaf p ro te ins are c o n c e n t r a t e d by v a r i o u s technologies for feeding purposes 
and for t h e p repara t ion of human n u t r i e n t s , f rom die te t ic aspects (PIRIE 
1 9 6 9 ) . S t a r t i n g f rom t h i s idea au thors p repared leaf mea l s and s t ud i ed their 
impor t ance in feeding in re la t ion to t h e weight gain of porkl ings . W i t h t h e par-
tial subs t i t u t i on of leaf mea l s made of sunf lower and s o y b e a n authors a t t e m p t e d 
to p rove t h a t the daily f e e d rat ions can b e made more divers i f ied on one hand , 
and t h a t f r o m the po in t of view of p roduc t i on biology leaf proteins m a y in-
crease t h e live weight t o t h e same e x t e n t as seed p r o t e i n s do. 
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Mater ia l and Method 
I n t he f eed ing e x p e r i m e n t la rge w h i t e bacon t y p e p i g s kep t in t h e Cseh i f a r m u n i t of 
t h e E x p e r i m e n t F a r m of I regszemcse w e r e used. The e x p e r i m e n t s were s t a r t e d on 1st M a y 
w i t h p ig le t s of 26 k g a v e r a g e weight . T h e piglets were k e p t in two s e p a r a t e g r o u p s ; g roup I . 
Table 1 
Feeding composition of leaf meals and hay meals of sunflower and soybean 
in percentage related to the dry matter 
Soybean | Sun f lower 
Vioiiipuueuto 
leaf meal hay meal leaf meal h a y meal 
W a t e r c o n t e n t 9 . 6 5 9 . 0 9 1 1 . 1 5 1 1 . 7 5 
Crude p r o t e i n 1 8 . 0 5 1 1 . 8 2 1 5 . 9 7 1 0 . 7 9 
True p r o t e i n 1 4 . 5 2 8 . 9 2 1 4 . 1 0 9 . 3 4 
Raw f a t 3 . 9 8 3 . 0 9 2 . 1 3 2 . 2 0 
R a w f i b r e 1 7 . 3 2 2 3 . 5 5 6 . 3 2 1 4 . 6 2 
Ni t rogen - f r ee ex t r ac t s 3 7 . 1 9 3 3 . 9 2 4 6 . 8 5 5 3 . 3 4 
Ashes 8 . 9 4 8 . 7 0 1 4 . 6 3 9 . 7 1 
Starch v a l u e 4 7 . 9 3 4 2 . 6 3 4 6 . 8 0 5 2 . 0 2 
Digest ible p r o t e i n 9 . 8 7 6 . 0 6 7 . 9 0 5 . 8 3 
Table 2 
Age and initial weight of porklings included in the sunflower and soybean hay 
and leaf meal feeding experiment, and weight gain during the two-weeks periods 
E x p e r i m e n t 
pe r iods with weighing 
P o r k l i n g s 
Group to ta l 
weight 
in kg 
average 
weight 
in kg d a t e 
p e r i o d s 
in d a y s 
age in 
months 
n u m b e r of 
an imals 
I l M a y — 1 6 May 1 5 2 . 5 3 9 0 1 5 2 6 . 0 
1 6 M a y — 1 J une 1 6 3 . 0 5 1 3 1 5 3 4 . 2 
l J u n e — 1 5 J u n e 1 5 3 . 5 6 6 8 1 3 4 4 . 5 
1 5 J u n e — 1 Ju ly 1 5 4 . 0 7 7 5 1 5 5 1 . 7 
1 J u l y — 1 0 Ju ly 9 4 . 5 9 5 1 1 5 6 3 . 4 
i l 1 M a y — 1 6 May 1 5 2 . 5 3 9 0 1 5 2 6 . 0 
1 6 M a y — 1 J u n e 1 6 3 . 0 5 2 2 1 5 3 4 . 8 
1 J u n e — 1 5 J u n e 1 5 3 . 5 6 8 6 1 5 4 5 . 7 
1 5 J u n e — 1 J u l y 1 5 4 . 0 8 1 9 1 5 5 4 . 6 
1 J u l y — 1 0 Ju ly 9 4 . 5 9 6 9 1 5 6 4 . 6 
H I 2 0 M a y — 1 J une 1 0 2 . 5 4 6 5 1 5 3 1 . 0 
1 J u n e — 1 5 J u n e 1 5 3 . 0 5 5 1 1 5 3 6 . 7 
1 5 J u n e — 1 Ju ly 1 5 3 . 5 7 0 8 1 5 4 7 . 2 
1 J u l y — 1 0 J u l y 1 0 4 . 0 8 6 9 1 5 5 7 . 9 
Acta Agronomica Academiae Scientiarum Hungaricae 23, 1974 
H A Y A N D LEAF MEALS 6 7 
Table 3 
Percentage and kg values of daily rations in the different periods of the feeding experiment carried 
out with hay and leaf meals of sunflower and soybean 
Percentage composit ion of daily rat ions 
Group date 
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I 1 May 40 10 33 7 5 5 2 1.4 1.13 218 
16 May 35 10 40 10 5 7 2 1.5 1.19 247 
1 J u n e 30 10 40 10 10 2 1.6 1.29 265 
15 J u n e 30 10 40 10 10 2 1.8 1.46 273 
1 Ju ly 20 10 55 10 5 2 2.1 1.54 293 
I I 1 May 50 33 7 5 5 2 1.4 1.16 218 
16 May 45 33 7 10 5 2 1.5 1.26 249 
1 J u n e 40 40 7 5 5 2 1.6 1.34 268 
15 J u n e 40 40 10 10 2 1.8 1.49 273 
1 Ju ly 40 40 10 10 2 1.2 1.60 293 
I I I 20 May 35 10 33 10 5 7 2 1.5 1.18 248 
1 J u n e 30 10 40 10 10 2 1.6 1.27 266 
15 J u n e 30 10 40 10 10 2 1.8 1.43 275 
1 Ju ly 10 10 55 10 5 2 2.1 1.54 297 
was f ed w i t h hay and leaf mea l s of sunf lower mixed at a ra t io of 1 : 1, while group I I was used 
as con t ro l ; the protein d e m a n d of piglets was supplemented p r i m a r i l y with gra in fodder pro-
te in ; exper imenta l s tudy o n group I I I began la ter with new accomodat ions p u t i n to operation 
on 2 0 t h May. Group I I I consis ted of pigle ts wi th an average we igh t of 31 kg, so i t could be 
given feed rat ions ident ical w i t h those g iven to groups I and I I , which made t h e comparison 
of p r o d u c t i o n biological e f fec t iv i ty on deve lopmen t and live we igh t gain possible. Feed ing exper-
imen t s were carried on w i t h 15 piglets in each group, in groups I a n d I I for 70 d a y s per each 
while in g roup I I I for 50 d a y s . Group I I I was given hay and leaf meals of soybean in a mixture 
of 1 : 1 ra t io . 
Composi t ion and f eed ing value of h a y a n d leaf meals of sun f lower and soybean are shown 
in T a b l e 1. 
A t the beginning of t h e exper iment t h e animals fed d i f f e ren t ly were placed in categories 
wi th t he i r age and ini t ial we igh t indicated, according to Table 2. T h e daily r a t ions of t he indi-
v idua l feeding groups are p re sen ted in Table 3. The amount , s t a r c h va lue and percen tage digest-
ible p r o t e i n of feed given in t h e various phases of the expe r imen t are given in kg in Table 4. 
The e x t e n t of weight gain du r ing the per iod of experiment is s h o w n in kg values b y Table 5. 
wi th t h e except ion of t he d a t a of daily we igh t gain (g). S ta rch v a l u e (kg) and d iges t ib le pro-
tein (g) requi red for the p r o d u c t i o n of 1 kg l ive weight express t h e product ive biological effec-
t iv i ty in re la t ion with the leaf meals of sunf lower and soybean, accord ing to Table 6. Percentage 
u t i l iza t ion of s tarch va lue in t h e increase of l ive weight expresses, in fac t , the e f fec t ive carbo-
h y d r a t e recovery. 
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Table 4 
Total kg weight of feed given in the different periods of the feeding experiment, and 
its starch value and digestible protein in kg 
F e e d i n kg 
Group Date 
T o t a l amoun t S ta rch va lue Digestible 
protein c o n t e n t 
I l May 21 16.9 3.27 
16 May 24 19.0 3.95 
l J u n e 24 19.3 3.97 
15 J u n e 27 21.9 4.09 
1 J u l y 19 13.8 2.63 
и 1 May 21 17.4 3.27 
16 May 24 20.1 3.98 
1 J u n e 24 20.1 4.02 
15 J u n e 27 22.3 4.09 
1 J u l y 19 14.4 2.63 
HI 20 May 15 11.8 2.48 
1 J u n e 24 19.0 3.99 
15 J u n e 27 21.5 4.12 
1 Ju ly 21 15.4 2.97 
Results 
Sunflower h a y and leaf m e a l s were p roduced b y the qu ick drying and 
g r i n d i n g of p lan t s before f lower ing , while soya h a y and leaf mea l s were made 
w i t h t h e same p rocedures b u t of p l an t s beginning to develop pods . Fodders 
w i t h relatively h i g h protein c o n t e n t s were inc luded in the e x p e r i m e n t on t h e 
b a s i s of their s t a r c h value and c r u d e protein c o n t e n t . 
In the r a t i o n of group I t h e 10 per cent coarse barley m e a l was replaced 
b y a sunflower h a y and leaf m e a l mix tu re of 1 : I rat io. For one or two days 
p i g s were averse t o t h e sunf lower mea l p robably because of t h e unusua l glan-
d u l a r hairs. The r a t i o n of group I I I was comple ted to 10 per cen t by a 1 : 1 
m i x t u r e of soya h a y and leaf m e a l instead of t h e coarse b a r l e y meal. Pigs 
c o n s u m e d the soya meal a lways w i t h good a p p e t i t e . 
According t o t h e data p r e s e n t e d in the t ab l e s animals in each group were 
g i v e n a daily a m o u n t of 2 k g sk immed milk p e r head, on t h e basis of t h e 
f a v o u r a b l e resul t s obta ined in genera l . According to the d a t a of Tables 3 and 
4 t h e groups rece ived every d a y t h e same s t a r c h value and digest ible prote in 
a m o u n t s for t h e v e r y purpose of comparing t h e biological e f f ec t iv i ty of sun-
f l o w e r and s o y b e a n meals. 
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Table 5 
Production results in kg in the different periods of the feeding experiment; 
daily weight gain in g 
Group D a t e Ini t ia l weight 
Weight a t 
the end 
Average 
weight 
Weight 
gained 
Dai ly weight 
ga in in g 
I 1 May 390 513 34.2 8.2 546 
16 May 513 668 44.5 10.3 643 
1 J u n e 668 775 54.7 7.2 480 
15 J u n e 775 951 63.4 11.7 780 
1 J u l y 951 1044 69.6 6.2 688 
H 1 May 390 522 34.8 8.8 586 
16 May 522 668 45.7 10.9 681 
1 J u n e 668 819 54.6 8.9 593 
15 J u n e 819 969 64.6 10.0 666 
1 J u l y 969 1056 70.4 5.8 644 
HI 20 May 465 551 36.7 5.7 570 
1 J u n e 551 708 47.2 10.5 700 
15 J u n e 708 869 57.9 10.7 713 
1 J u l y 869 966 64.4 6.5 650 
Mean values: 
Group I. 43.6 622 
Group II. 44.4 634 
Group III. 33.4 668 
Table 6 
Kg starch value used for the production of 1 kg live weight in the feeding experiment 
with hay and leaf meals of sunfloicer and soybean; g weight of digestible protein; 
percentage conversion of starch value 
G r o u p Period in days 
Starch value 
tg 
Digestible 
protein g 
Percentage 
conversion of 
s t a r c h value 
I 70 2.08 410 48 
и 70 2.12 405 47 
H I 50 2.02 406 49 
Beside t h e compar ison of feeding a u t h o r s cont inual ly studied w h e t h e r 
t h e ra te of deve lopmen t a n d body weight increase in t h e individual g r o u p s 
would change . Dur ing t h e feeding expe r imen t s animals were weighed e v e r y 
second week so t h a t t h e da i ly average we igh t increase could be computed , f eed 
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conversion c a p a c i t y of animals in the d i f fe ren t groups eva lua t ed , with t h e f a c t 
t h a t the genet ic basis of we igh t increase w a s excellent, t h a t is animals w e r e 
a b l e to consume every d a y w i t h good a p p e t i t e a feed q u a n t i t y equal t o or 
m o r e than 5 p e r cent of the i r b o d y weight, t a k e n in cons idera t ion . 
The in i t i a l weigh to ta l s of groups I a n d I I were iden t ica l ; the a v e r a g e 
we igh t of t h e a n i m a l s was 26 k g . Group I I I , o n the other h a n d , s tar ted w i t h a 
s l ightly higher (31 kg) average weight. 
According t o the da t a of Table 4 t h e f e e d rat ions were almost p e r f e c t l y 
ident ical as t o t h e i r s tarch v a l u e and d iges t ib le protein c o n t e n t . 
P r o d u c t i o n results — as shown by T a b l e 5 — did n o t decrease u n d e r t h e 
inf luence of s u n f l o w e r and s o y b e a n meals f e d ; on the c o n t r a r y , in the case of 
soybean t h e y e v e n increased. I n this sense i t can be safe ly accepted t h a t t h e 
leaf protein of t h e two fodde r p l an t s s tud ied is suitable t o replace biological ly 
t h e seed p r o t e i n , in the p r e sen t case the p r o t e i n of the b a r l e y meal. 
The t o t a l ini t ia l weight of 390 kg in t h e control g roup ( I I ) increased d u r -
ing the 70 d a y s period to 1056 kg . Accordingly , the average weight of a n i m a l s 
increased f r o m t h e initial a v e r a g e weight (26 kg) to 70.4 k g which means 44.4 
k g weight s u r p l u s . In compar i son , the a v e r a g e weight of an ima l s fed w i th sun-
f lower meal increased f rom 26 k g to 69.6 kg , wh ich is an ins ignif icant d i f fe rence . 
As a r e s p o n s e to soybean meals fed b o d y weight increased f rom a n ave r -
age of 31 kg t o 64.4 kg du r ing t h e 50 days per iod , which m e a n t a 33.4 k g ga in 
of weight. 
Da ta on t h e daily ga in of body we igh t reveal f u r t h e r t h a t the a v e r a g e 
weight gain of t h e three g r o u p s included in t h e exper iment is 630 g a d a y . I n 
t h e group f ed w i t h sunflower m e a l it is lower (622 g), in t h e control group 634 g 
while in t h e g r o u p fed wi th soybean it is 668 g. La t t e r compar ison shows t h a t 
t h e amino ac id propor t ion of t h e protein c o m p o n e n t s of s o y b e a n is more f a v o u r -
ab le than t h a t of the seed p ro te ins of gra in fodders . 
The r e l a t i ve ly high f l u c t u a t i o n (480—713 g) in t h e dai ly values of t h e 
ou ts tand ing a v e r a g e gain of b o d y weight is di f f ic idt to expla in , and the ind iv id -
ua l , ecological, etc. causes i t can be t r a c e d b a c k to as well as the possibi l i t ies 
of decreasing t h i s f l uc tua t ion , a re unknown for the p resen t . 
According to the d a t a of Table 6 t h e r e is no s ignif icant difference b e t w e e n 
t h e groups in s ta rch va lue requi red for t h e product ion of 1 kg live w e i g h t , 
proport ion of digestible p r o t e i n or pe rcen tage conversion of s tarch va lue . On 
th i s basis i t c a n be s ta ted t h a t f rom the p o i n t of view of biological p r o d u c t i v i t y 
t h e protein c o n t e n t s of h a y mea l s and leaf meals are ab le t o replace t h e seed 
proteins (g ra in fodder), moreove r , as r e g a r d s biological efficiency t h e y even 
exceed t h e m . 
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Discussion 
According to the results of comparative feeding studies carried out with 
hay meals and leaf meals of sunflower and soybean leaf proteins are able to 
replace seed proteins as regards biological productivity. This finding is of great 
importance not only from the biological point view of production but also from 
feeding and farín management aspects, as it ensures the production of cheaper 
and larger volume feed per unit area. 
It must be pointed out that the protein content of experimentally pro-
duced hay meals and leaf meals is still very low compared to the industrially 
produced leaf proteins with more than 40 per cent crude protein content made 
possible by quick drying, grinding then fractioning. On an experimental pro-
duction level P I R I E ( 1 9 6 9 ) extracted from leaf a concentrate with 7 5 per cent 
protein content, which can be used for human dietetic purposes, too. On the 
basis of preliminary studies it is highly probable that mechanically separated 
leaf meals with minimum fibre contents may be favourable basic materials of a 
protein concentrate which — supposedly — will compete with the seed proteins 
not only because of its economic advantages but due to its high biological 
productivity, too. 
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FACTORS INFLUENCING THE QUANTITATIVE ANATOM-
ICAL CHARACTERS OF THE VINE CANE II . STRUCTURE 
OF INTERNODES AT DIFFERENT LEVELS OF CANE 
By 
Á . H E G E D Ű S 
R E S E A R C H I N S T I T U T E F O R V I T I C U L T U R E A N D E N O L O G Y , B U D A P E S T 
T h e q u a n t i t a t i v e a n a t o m i c a l cha r ac t e r s w e r e s tud ied in cross-sec t ions e x c i s e d 
f rom t h e m i d d l e of each i n t e r n o d e of the m a t u r e v i n e cane. T h e s a m m e a s u r i n g , c o u n t -
ing and r a t i o ca lcu la t ing w a s p e r f o r m e d as p u b l i s h e d in our p r e v i o u s paper ( H E G E D Ű S 
1967). T h e f l u c t u a t i o n of v a l u e s f r o m in te rnode t o i n t e r n o d e was a n a l y s e d as well as t h e i r 
increasing or decreas ing n a t u r e along the cane . I n a cons iderable p r o p o r t i o n of t h e q u a n -
t i t a t i ve a n a t o m i c a l c h a r a c t e r s a def in i te i nc reas ing or decreas ing t e n d e n c y could b e o b -
served a l o n g t h e cane f r o m t h e base to the a p e x , t he r e fo r e if we w a n t e d to d e m o n s t r a t e 
d i f ferences caused by t h e v a r i e t y or by ecologica l e f fec t s , we h a d t o t a k e t he s a m p l e s 
f rom i d e n t i c a l or near ly i d e n t i c a l levels. As f o r t h e pos i t ion of t h e e x a m i n e d i n t e r n o d e 
to t he t e n d r i l s no d i f fe rence w a s found in t h e s t r u c t u r a l indices. 
Introduct ion 
In the f i r s t p a r t of our s t u d y ( H E G E D Ű S 1967) the q u a n t i t a t i v e ana tomica l 
values of t h e v ine canes were analysed accord ing to vine, n u m b e r of canes p e r 
v ine , length of cane , length and thickness of i n t e r n o d e in order to f ind ou t t h e 
me thod of s amp l ing most su i t ab le for a v a r i e t y comparison. Now the r e su l t s 
obta ined when s t u d y i n g the canes in full l e n g t h , b y in ternodes are p resen ted . 
Mater ial and M e t h o d 
In order t o d e t e r m i n e t h e t r e n d s of the q u a n t i t a t i v e ana tomica l c h a r a c t e r s a t t h e d i f -
f e r e n t levels of t h e c a n e we e x a m i n e d t h r e e in topped c a n e s of each of t he 5C ( Vitis Berlandieri X 
riparia) and P o r t a l i s ( Vitis riparia) v a r i e t i e s as well as o n e i n t o p p e d cane of Olaszrizl ing ( Vitis 
vinifera) a t fu l l l e n g t h . T h e n u m b e r of in te rnodes was b e t w e e n 30 and 40 in each cane. W i t h a 
v iew t o the e v a l u a t i o n of t he d a t a i t m u s t be m e n t i o n e d t h a t on t he t h i r d c a n e of 5C t h e s h o o t 
a b o v e the 12th n o d e h a d b r o k e n of f a n d the role of t h e m a i n shoot w a s t a k e n over b y a n 
ax i l l a ry shoot . T h i s f a c t h a d a decis ive inf luence on t h e d e v e l o p m e n t of t h e inner s t r u c t u r e in 
m o r e t h a n one r e s p e c t . As to t he Olaszr iz l ing cane e x a m i n e d we h a v e t o n o t e t h a t t h e o t h e r 
shoo t s of the s t a k e s u p p o r t e d low c u l t i v a t i o n vine were t o p p e d , while t h e one in ques t ion w a s 
t i e d t o a near ly v e r t i c a l wire a n d w a s exposed , c o n s e q u e n t l y , t o highly f a v o u r a b l e l ight c o n d i -
t i o n s , which — t o g e t h e r w i th t he o m i t t a n c e of t o p p i n g — inf luenced i t s i n n e r s t r u c t u r e t o a 
g r e a t e x t e n t . I n a d d i t i o n to t he s t r u c t u r a l indices we s t u d i e d the l e n g t h of t h e i n t e rnode i n 
e a c h cane , a n d in t h e case of the Olaszr iz l ing the t h i c k n e s s of t h e i n t e r n o d e too . 
The q u a n t i t a t i v e a n a t o m i c a l i nd ices s tud ied a r e : b : m i n i m u m d i a m e t e r of p i t h ; B : 
m a x i m u m d i a m e t e r of p i t h ; B / b : r a t i o of t h e two; f : m i n i m u m th ickness of x y l e m ; F: m a x i m u m 
t h i c k n e s s of x y l e m ; F / f : r a t io of t h e t w o ; f b : w o o d - p i t h r a t io acco rd ing to t he f o r m u l a 
2 (f -f- F ) 
—r— _— ; h: m i n i m u m th ickness of p h l o e m ; H : m a x i m u m th i ckness of p h l o e m ; H / h r a t i o of 
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t h e two ; k h : a v e r a g e n u m b e r of ph loem- f ibe r l a y e r s ; H / k h : p r o p o r t i o n of t o t a l p h l o e m t h i c k -
ness to t he t o t a l t h i cknes s of p h l o e m - f i b e r layers a t t h e wides t spot of t h e ph loem; t : m a x i m u m 
d i a m e t e r of t r a c h e a on t he wide s ides ; T : m a x i m u m d i a m e t e r of t r a c h e a on the n a r r o w s ides ; 
T / t : r a t io of t h e t w o fo rmer v a l u e s ; T , /T 2 : r a t io of m a x i m u m t r a c h e a d i a m e t e r s a t t h e v e n t r a l 
a n d dorsal s ide ; b s , : n u m b e r of p r i m a r y rays ; bs 2 : n u m b e r of s econda ry r a y s ; bs: t o t a l n u m b e r 
of r ays ; 1/2: r a t i o of t he n u m b e r s of p r i m a r y a n d s e c o n d a r y rays . 
Results 
The t w e n t y indices measured and ca lcu la ted on t h e basis of the d i a m e t e r 
of pi th , t h i cknes s of xylem, th ickness and s t r u c t u r e of ph loem, width of t r a c h e a 
and n u m b e r of rays were p lo t t ed . For t h e sake of i l lus t ra t ion we p r e sen t t h e 
graph of t h e second cane of Por ta l i s (Fig. 1). I t can be seen in the f igure wh ich 
are the c h a r a c t e r s (b, B, F/ f , H/li, H/kh) showing a re la t ive ly high f l u c t u a t i o n 
f rom i n t e r n o d e to in ternode. The length of t h e in ternodes varies accord ing to 
the posi t ion of the tendr i l s ; in ternodes b e t w e e n two tendr i l s are the longes t , 
b u t this v a r i a t i o n is not ref lec ted in e i t h e r of the s t r u c t u r a l indices. O n the 
seven canes examined we f o u n d t ha t , in general , t he in te rnode b e t w e e n the 
two tendr i ls was the longest , and the one immedia te ly above the former — t h a t 
is l imited be low b y a t endr i l and above b y a ba re node — t h e shor tes t . I n t h e 
case of t h e canes studied th i s rule was e f fec t ive in most cases, and in t h e fol-
lowing pe rcen t age : for t h e longest i n t e rnode 93 per cent on t h e root-s tock var ie-
ties and 67 pe r cent on t h e Olaszrizling, whi le for the sho r t e s t in ternode 87 per 
cent for t h e root-stock var ie t ies and 56 p e r cent for t h e var ie ty Olaszrizl ing. 
Z I M M E R M A N N ( 1 9 5 4 ) po in ts ou t t ha t t h e d i f fe ren t length of in ternodes h a s an 
effect on t h e inner s t ruc tu re too, t he re fo re t h e canes h a v e to be e x a m i n e d for 
m a t u r i t y a lways by sections of three in t e rnodes . 
This s t a t e m e n t of Z i m m e r m a n n is conf i rmed b y t h e well-known experi-
ence t h a t t h e shortest in t e rnode lias t h e mos t f avourab le wood-p i th ra t io , 
t hough t h e quest ion has no t been sys temat i ca l ly s tudied so far . In our p re sen t 
inves t iga t ions we have f o u n d t h a t t h e i n n e r s t ruc tura l indices do n o t ref lec t 
the same per iodical changes as clearly s h o w n by the l eng th of the i n t e rnodes . 
The increas ing or decreasing tendencies of t h e q u a n t i t a t i v e s t ruc tu ra l indices 
along t h e axis of the cane are also s h o w n b y the g r a p h , and still b e t t e r by 
Tables 1 — 5 . In these t ab les t h e means of t h e 11—20 a n d 21—30 i n t e r n o d e s of 
each cane were calculated and the l eas t significant differences d e t e r m i n e d . 
There was n o signif icant difference f o u n d in the m a x i m u m t rachea d i a m e t e r 
between t h e ven t ra l and dorsal sides (Tj /T 2) , while w i th t h e other v a l u e s the 
F- tes t disclosed a very high significance. However , in t h e case of m a n y quan t i -
t a t ive d a t a t he r e was no significant d i f fe rence found be tween the lower and 
upper c a n e levels; only t h e diferent canes showed s ignif icant d i f ferences . 
From t h e po in t of view of t h e two cane levels ( internodes 1 1 — 2 0 , a n d 2 1 — 3 0 )  
the indices can be grouped according t o t h e following: 
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values decreas ing upwards : T , F , h, H , k h , f b (stock) 
values increasing upwards : B , B/b, H /h , b s ^ f b (scion) 
ins ignif icant change: F/f , b , t , T / t 
no change in t h e value: f , bs2 , bs , 1/2, H / k h 
kh 
2,4-, 
2,2-
• 2,0-
1 ,8 -
1,6-
T/t 
2,4-, 
H/kh 2,0-
5-, 
1 , 6 -
1.2-
Fig. 1. T rends of t he q u a n t i t a t i v e ana tomica l indices and of t he length of i n t e rnodes in the sub-
sequen t in ternodes . Por t a l i s cane No. 2. O n t h e abscisse the series of internodes (p laces of nodes 
w i t h tendrils a re indica ted by K ) 
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Table 1 
Pith diameter 
Section of cane ь B в/ь 
Olaszrizling 11—20 (1) 2381.12 2767.22 1.16 
21—30 (2) 2255.20 2737.04 1.21 
1 
11—20 (3) 4049.36 4660.25 1.15 
21—30 (4) 3978.60 4739.35 1.19 
Porta l is 2 
11—20 
21—30 
(5) 
(6) 
3863.08 
4064.97 
4435.46 
4811.16 
1.15 
1.18 
О 
11—20 (7) 3571.68 4303.29 1.20 
О 
21—30 (8) 3940.09 4799.71 1.22 
1 11—20 (9) 3326.08 3959.86 1.18 1 21—30 (10) 3634.12 4465.64 1.23 
5C 2 
11—20 
21—30 
(11) 
(12) 
3727.79 
3815.21 
4477.09 
4829.89 
1.20 
1.26 
О 
11—20 (13) 3154.36 3829.78 1.21 
ó 21—30 (14) 3213.68 4154.47 1.29 
F - t e s t 53.76 31.92 4.44 
L.S.D6% 222.71 342.39 0.05 
Discussion 
T h e inves t iga t ion results were analysed f r o m two aspects: 1) whe the r 
the re were consequent s t ruc tu ra l changes along t h e axis of the cane , and if so, 
of w h a t charac ter ; 2) w h a t was t h e re la t ionship b e t w e e n our own resul ts and 
t h e p rev ious da ta concerning t h e differences b e t w e e n the var ious levels of 
canes. 
T h e da ta p r e s e n t e d show t h a t in t h e f i rs t a n d las t 6—8 in te rnodes of t h e 
m a t u r e p a r t of t h e c a n e considerable changes m a y occur, while in t h e inter-
m e d i a t e 20—25 i n t e r n o d e s the va lues remain m o r e or less a t t h e same level. 
A de f in i t e and expressed decreasing t endency w a s observed only in the case 
of t h e values of T . D e f i n i t e decreasing or increasing tendencies charac te r i s t ic 
of a cer ta in va r ie ty w e r e shown in t h e var ie ty 5C b y B/b and F , and in t h e 
v a r i e t y Portai ls b y h a n d H/h. This f a c t warns us t o use these values wi th reser-
v a t i o n s when s t u d y i n g materials o b t a i n e d f rom d i f f e r en t levels. Never theless , 
t h e re la t ively small differences b e t w e e n the m e a n values and t h e r a t h e r low 
level of s t andard dev i a t i on suggest t h a t the poss ibi l i ty of error is not ve ry 
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Table 2 
Xylem thickness 
Cane section* f F F/f f b 
(I) 1 3 8 4 . 1 3 2 0 3 9 . 7 7 1 . 4 8 1 . 3 3 6 
(2) 1 5 4 4 . 4 0 2 0 9 8 . 0 5 1 . 3 6 1 . 4 6 3 
(3) 1 3 8 9 . 3 3 2 2 4 0 . 6 3 1 . 6 2 0 . 8 4 4 
(4) 1 2 6 0 . 2 9 2 0 9 8 . 0 5 1 . 6 7 0 . 7 7 5 
(5) 1 4 3 7 . 2 1 2 4 4 1 . 4 8 1 . 7 0 0 . 9 4 5 
(6) 1 2 7 7 . 9 8 2 0 8 1 . 4 0 1 . 6 4 0 . 7 6 2 
(7) 1 1 8 7 . 4 4 2 1 9 0 . 6 7 1 . 8 8 0 . 8 7 9 
(8) 1 0 8 6 . 4 9 1 8 1 7 . 0 6 1 . 6 8 0 . 6 7 0 
(9) 1 2 5 0 . 9 2 2 1 4 4 . 8 8 1 . 7 5 0 . 9 5 6 
( 1 0 ) 1 1 2 3 . 9 6 1 9 8 9 . 8 2 1 . 8 0 0 . 7 7 3 
( 1 1 ) 1 1 4 5 . 8 1 2 0 1 0 . 6 3 1 . 8 8 0 . 7 7 6 
( 1 2 ) 1 1 8 8 . 4 8 1 8 2 4 . 3 5 1 . 5 6 0 . 7 0 9 
( 1 3 ) 9 4 5 . 9 9 1 6 2 6 . 6 1 1 . 7 4 0 . 7 4 9 
( 1 4 ) 7 8 2 . 6 1 1 3 8 8 . 2 9 1 . 8 3 0 . 5 9 8 
F-test 1 2 . 1 3 2 4 . 9 2 1 3 . 4 7 4 2 . 6 4 
L.S.D5% 2 9 4 . 5 2 1 4 8 . 8 2 0 . 1 1 0 . 1 0 5 
* See in deta i l in Table 1. 
h i g h . I t is espec ia l ly t h e case w h e n t h e samples h a v e no t been t a k e n f r o m def i -
n i t e levels b u t r e p r e s e n t a m i x e d m a t e r i a l . 
W h e n c o m p a r i n g t h e s tock a n d v in i fe ra c a n e s we f ind t h a t in t h e s tock 
va r i e t i e s t h e w o o d - p i t h ra t io dec reases while in t h e E u r o p e a n v a r i e t y increases 
u p w a r d s . D a t a of a single cane c a n n o t be dec is ive , n a t u r a l l y , t h e r e f o r e we 
r e v i e w e d m a n y u n p u b l i s h e d r e c o r d s of ours a n d f o u n d the f o l l o w i n g : a wood-
p i t h r a t i o dec reas ing u p w a r d s is g e n e r a l l y c h a r a c t e r i s t i c of t h e r o o t - s t o c k var ie-
t ies . D e v i a t i o n f r o m th i s rule w a s f o u n d only in t h e var ie t ies G a n z i n 1, 157  
P é c s a n d du L o t , b u t even these v a r i e t i e s were n o t charac te r i zed b y a w o o d - p i t h 
r a t i o i m p r o v i n g u p w a r d s . Larger n u m b e r s of d a t a a r e avai lab le o n l y for a few 
of t h e E u r o p e a n ( v i n i f e r a ) v a r i e t i e s . Of t h e m t h e var iet ies F u r m i n t , H á r s -
l eve lű , L e á n y k a a n d E z e r j ó a re g e n e r a l l y c h a r a c t e r i z e d by a w o o d - p i t h r a t io 
i m p r o v i n g u p w a r d s , while t h e Olaszr iz l ing a n d Mézesfehér show v a r y i n g t e n d -
encies . Our f i n d i n g s concern ing t h e roo t - s tock v a r i e t i e s c o r r e s p o n d to those 
o b t a i n e d b y Z I M M E R M A N N ( 1 9 5 2 ) i n a th ree- leve l s t u d y as well a s in a s t u d y 
a c c o r d i n g to i n t e r n o d e s ( Z I M M E R M A N N 1 9 5 4 ) , in w h i c h the p r o p o r t i o n of wood 
dec reases while t h a t of t h e p i t h increases u p w a r d s in t h e c a n e . As for t h e 
E u r o p e a n va r i e t i e s on ly a single d a t u m b y Z I M M E R M A N N ( 1 9 5 4 ) is ava i l ab le . 
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Table 3 
Thickness and structure of phloem 
Cane section* h H H/h kh H/kh 
( I ) 2 1 3 . 0 6 0 6 . 0 2 . 8 7 2 . 7 7 3 . 7 9 
( 2 ) 2 2 5 . 0 5 9 7 . 0 2 . 6 7 2 . 7 4 3 . 5 8 
( 3 ) 1 9 3 . 5 5 5 2 . 0 2 . 8 9 1 . 9 3 4 . 4 2 
( 4 ) 1 5 0 . 0 5 1 7 . 5 3 . 4 9 1 . 8 2 5 . 1 7 
( 5 ) 1 9 8 . 0 5 4 0 . 0 2 . 7 6 1 . 9 6 4 . 0 5 
( 6 ) 1 5 6 . 0 5 1 9 . 0 3 . 3 8 1 . 7 6 4 . 2 0 
( 7 ) 2 0 1 . 0 5 7 1 . 5 2 . 8 8 2 . 0 3 3 . 7 4 
( 8 ) 1 2 9 . 0 4 8 6 . 0 3 . 8 5 1 . 5 3 4 . 6 6 
( 9 ) 1 7 4 . 0 6 0 1 . 5 3 . 5 2 2 . 1 4 4 . 9 5 
( 1 0 ) 1 5 4 . 5 5 9 7 . 0 4 . 1 2 2 . 1 6 7 . 9 7 
( И ) 1 6 5 . 0 5 9 5 . 5 3 . 6 9 2 . 0 7 4 . 9 0 
( 1 2 ) 1 7 4 . 0 5 7 3 . 0 3 . 3 6 1 . 9 5 4 . 6 4 
( 1 3 ) 1 4 1 . 0 5 1 0 . 0 3 . 6 7 1 . 9 6 5 . 3 9 
( 1 4 ) 1 2 7 . 5 4 7 1 . 0 3 . 9 4 1 . 7 0 6 . 0 3 
F-test 1 5 . 8 9 1 5 . 1 4 8 . 0 7 3 7 . 8 1 4 . 2 3 
L.S.D t% 2 1 . 6 
1 
3 3 . 0 0 . 4 7 0 . 1 6 0 . 9 4 
* See Table 1. for the details 
according to which t h e wood-pi th r a t i o is highly f l u c t u a t i n g (the be s t is in t h e 
middle) . Thus the s t a t e m e n t t h a t t h e Eu rop ean va r i e t i e s — at leas t a pa r t of 
t hem — are cha rac te r i zed by a w o o d - p i t h rat io improv ing u p w a r d s is new. 
I t is in teres t ing t o compare t h e s e results w i t h invest igat ions re la t ing to 
the ut i l izabi l i ty of v a r i o u s cane levels . E x p e r i m e n t s wi th stock canes (COSMO 
1948—50, N O V A K 1959, P A S T E N A 1960) unequivoca l ly prove t h a t t h e middle 
of t h e cane is t h e m o s t suitable fo r p ropaga t ion , followed by t h e base and 
f ina l ly t h e t ip of t h e cane . Results ob t a ined in s t u d i e s on E u ro p ean (vinifera) 
canes a re not so u n i f o r m as t h a t . W i t h the v a r i e t y Ruhländer Z I M M E R M A N N 
(1954) found the fo l lowing order : t i p , middle, b a s e ; N O V A K ' S (1959) result 
with Riesling was: m i d d l e , base, t i p . W h e n ca r ry ing o u t exper iments wi th t h e 
va r i e ty Merlot M I O T T O (1962) set u p t h e following order : middle , t i p , base. 
F r o m th i s compar ison t h e following conclusions c a n be drawn: t h e wood-pi th 
ra t io — though h igh ly impor t an t — is no t the only f a c t o r de te rmin ing the usa-
bi l i ty of canes. T h e a m o u n t of n u t r i e n t reserves c a n n o t cause t h e differences 
be tween t h e cane levels , as according to E I F E R T et al. (1961) the 10 th and 25th 
in te rnodes of the roo t - s tock cane do n o t cons iderably differ f rom each other in 
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T a b l e 4 
Trachea diameter 
Cane section* t T T / t T , / T , 
( i ) 109.80 229.80 2.11 1.04 
(2) 110.55 186.75 1.67 1.08 
(3) 126.30 245.55 1.97 1.07 
(4) 115.80 237.30 2.07 1.06 
(5) 130.50 248.25 1.91 1.08 
(6) 107.55 225.75 2.12 1.09 
(7) 116.55 234.30 2.02 1.13 
(8) 94.50 204.75 2.18 1.08 
(9) 128.55 277.05 2.18 1.09 
(10) 127.05 269.55 2.10 1.08 
(11) 133.50 274.50 2.06 1.03 
(12) 140.55 251.25 1.82 1.12 
(13) 126.00 231.30 1.84 1.07 
(14) 113.55 219.00 1.89 1.06 
F-test 5.39 115.56 3.29 1.35 
F.S.D6,; 14.85 6.75 0.24 — 
* See Table 1. fo r t h e details 
sugar a n d s t a r c h c o n t e n t . T h e reason w h y t h e f indings c o n c e r n i n g t h e E u r o p e a n 
canes a r e so d ive rgen t is t h a t t h e v a r i e t i e s s tudied b e l o n g t o d i f f e r e n t t y p e s : 
t h e R u h l ä n d e r and Mer lo t p r o b a b l y t o a t y p e w i th a w o o d - p i t h ra t io i m p r o v i n g 
u p w a r d s , w h i l e t h e Ries l ing t o one w h e r e t h e wood-p i th r a t i o does no t i m p r o v e 
u p w a r d s . 
C h a n g e s in the i n n e r s t r u c t u r e a l o n g t h e axis of t h e c a n e h a v e o n l y b e e n 
s tud ied in s o m e detai l b y Z I M M E R M A N N ( 1 9 5 2 , 1 9 5 4 ) . H e e x a m i n e d t h e p e r c e n t -
age p r o p o r t i o n s of p i t h , w o o d and l iv ing ph loem in t h e s u r f a c e of t h e cross-
sect ion, t h e m i n i m u m a n d m a x i m u m n u m b e r of phloem f i b e r layers , t h e r a t i o 
be tween t h e m i n i m u m a n d m a x i m u m w i d t h of wood (his to logical v a l u e ) , 
t h e n u m b e r of p r i m a r y a n d t o t a l m e d u l l a r y r ays , t h e r a t i o of p i t h a n d w o o d , 
as well as t h e d imension of t h e t r a n s p o r t i n g sur face . I l e p e r f o r m e d t h e e x a m i -
na t ions p a r t l y in th ree levels ( 0 . 5 — 1 m , 2 . 0 — 2 . 5 m a n d 3 . 5 — 4 m) , p a r t l y in 
each i n t e r n o d e sepa ra t e ly . H i s resul ts c o n c e r n i n g t h e n u m b e r of m e d u l l a r y 
rays , t h e u n e v e n th ickness of t h e x y l e m a s well as t h e n u m b e r of p h l o e m f i b e r 
layers m o r e o r less agree w i t h our resu l t s , h o w e v e r , as t o t h e d i a m e t e r s of w o o d 
and p i t h a n d t h e ra t io b e t w e e n t h e t w o h i s f ind ings c o r r e s p o n d t o our o b s e r v a -
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Table 5 
Number of rays 
Cane section* bs 1 bs, bs 1/2 
l ength of 
in ternode 
cm 
(I) 4 0 . 8 2 8 . 2 6 9 . 0 1 . 4 5 1 1 . 4 0 
( 2 ) 4 1 . 9 3 0 . 5 7 2 . 4 1 . 3 9 9 . 1 5 
( 3 ) 4 3 . 6 4 1 . 7 8 5 . 3 1 . 0 5 1 6 . 0 6 
(4) 4 3 . 1 3 8 . 2 8 1 . 3 1 . 1 6 1 5 . 1 4 
( 5 ) 4 3 . 3 4 2 . 9 8 6 . 2 1 . 0 2 1 5 . 7 2 
( 6 ) 4 5 . 7 4 0 . 5 8 6 . 2 1 . 1 4 1 6 . 3 9 
(7) 4 1 . 0 3 8 . 0 7 9 . 0 1 . 0 8 1 4 . 2 0 
(8) 4 5 . 8 3 6 . 0 8 1 . 8 1 . 2 8 1 6 . 0 9 
(9) 4 7 . 1 2 9 . 4 7 6 . 5 1 . 6 4 1 6 . 5 8 
( 1 0 ) 4 8 . 7 2 6 . 2 7 4 . 9 1 . 9 7 1 6 . 7 6 
(И) 4 8 . 3 3 1 . 4 7 9 . 7 1 . 6 1 1 7 . 3 3 
( 1 2 ) 4 9 . 5 3 1 . 8 8 1 . 3 1 . 6 1 1 7 . 4 2 
( 1 3 ) 4 2 . 7 2 0 . 0 6 2 . 7 2 . 3 4 1 6 . 5 1 
( 1 4 ) 4 7 . 2 1 5 . 6 6 2 . 8 5 . 1 6 1 6 . 3 5 
F - t e s t 1 2 . 5 3 2 5 . 8 2 3 . 4 0 5 . 3 0 8 . 7 3 
L.S.D5% 2 . 3 4 . 4 4 . 5 1 . 2 9 2 . 2 2 
* See T a b l e 1. for the d e t a i l s 
t ions only f o r t h e stock v a r i e t i e s and n o t f o r t h e v in i fe ra . W e could n o t f i n d 
a n y per iodica lness occu r r ing — according t o Z i m m e r m a n n — in t h e i n n e r 
s t ruc tu re in r e l a t ion w i th t h e position of t h e tendr i l s . I t shou ld be no t ed t h a t 
even Z I M M E R M A N N (1954) m a d e this s t a t e m e n t only in t h e t e x t , b u t i t is n o t 
a p p a r e n t a t all in his g r a p h s . 
We c a n es tabl ish as a f i n a l conclusion t h a t t h e inc reas ing or dec reas ing 
t endency of t h e ind iv idua l indices makes i t necessary t o choose a single de f i -
n i t e cane leve l for q u a n t i t a t i v e ana tomica l compar i sons . Since in t h e l o w e r 
6—8 i n t e r n o d e s cons ide rab le changes m a y occu r , for t h e p u r p o s e of e x a m i n a -
t ion the 10 th i n t e rnode is t h e most su i t ab le . 
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STUDIES ON THE RELATIONSHIP BETWEEN THE ZING 
CONTENT IN THE KERNEL AND THE MATURITY GROUP 
OF MAIZE HYBRIDS 
B y 
D . G Y Ő R I , M . P A L K O V I C S 
D E P A R T M E N T OF SOIL SCIENCE, U N I V E R S I T Y OF AGRICULTURAL SCIENCES, KESZTHELY 
T h e z inc c o n c e n t r a t i o n in maize h y b r i d s changes d e p e n d i n g on thei r m a t u r i t y 
g roup . I n t h e l a t e r h y b r i d s t h e z inc c o n c e n t r a t i o n decreased b o t h i n t h e e n d o s p e r m a n d 
t h e g e r m + pe r i ca rp , w i t h t h e e x c e p t i o n of t w o h y b r i d s of t h e 17 samples . 
In t roduct ion 
There is on ly l i t t le i n fo rma t ion abou t t h e zinc content of t h e maize ke rne l 
in t h e l i t e ra tu re . M A S S E Y — L O E F F E L ( 1 9 6 6 , 1 9 6 7 ) dealt w i th t h e zinc c o n t e n t 
in t h e kernel of maize and de t e rmined t h e zinc con ten t in t h e ge rm (-(-embryo) , 
per icarp and endosperm ( 1 9 6 7 ) , in which t h e average levels were 1 3 8 , 4 6 , 9 . 9  
p p m respect ively . As beside these works we could not f i nd a n y other publ ica -
t ion in th is sub j ec t , we decided to analyse t h e kernel c o m p o n e n t s of the ma ize 
hybr ids suf f ic ien t ly widespread in H u n g a r y . 
We w a n t e d to s tudy t h e change in t h e zinc content of t h e maize ke rne l 
depending on t h e m a t u r i t y g roup of t h e hybr ids . 
Mater ia l and Method 
W e d i v i d e d t h e kerne l c o m p o n e n t s in to two p a r t s on ly ( e n d o s p e r m , germ(-)- e m b r y o ) + 
pe r i ca rp ) a n d a n a l y s e d t h e m for z inc c o n t e n t . A f t e r a s h i n g t h e kernel c o m p o n e n t s in a f u r n a c e 
(450 °C), t h e a sh w a s dissolved in n H C l of 10 ml a n d t h e f i l t r a t e was e v a p o r a t e d to d r y n e s s . 
T h e d r y s a m p l e r e s i d u e was d issolved w i t h a n a m m o n i a a n d a m m o n i u m ch lo r ide (1 M a n d 0.2 
M) s u p p o r t i n g e l ec t ro ly t e for t h e p o l a r o g r a f i c d e t e r m i n a t i o n of zinc. T h e e r r o r of the m e t h o d is 
lower t h a n ± 1 0 p e r c en t . I n t h i s p a p e r we s tud ied 6 h y b r i d s (17 samples b e l o n g i n g to d i f f e r e n t 
m a t u r i t y g roups ) . T h e samples were o b t a i n e d f r o m t h e s t a t e f a r m of B á b o l n a in H u n g a r y . 
Results 
In Tab le 1 we can see t h e average d i s t r ibu t ion of t h e zinc concen t ra t ion 
of t h e maize ke rne l . 
These resul t s indicate t h a t t h e germ(-(- embryo) has t h e highest z inc 
concen t ra t ion and zinc con ten t too . The second in order is t h e concen t ra t ion of 
t h e per icarp . T h e endosperm h a s t h e lowest zinc concen t ra t ion . 
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Our resu l t s coincide w i th the d a t a of Massey concern ing t h e pr inc ipa l 
tendency of zinc d i s t r ibu t ion in the ke rne l componen t s . The zinc ana ly t i ca l 
da ta to b e f o u n d in T a b l e 2 give in fo rma t ion about t h e zinc concent ra t ion in 
the kernel componen t s depend ing on t h e m a t u r i t y g r o u p of the hybr ids . Be-
tween t h e t w o f rac t ions of t h e maize ke rne l there a re i m p o r t a n t differences. 
According t o t h e da ta of M A S S E Y — L O E F F E L ( 1 9 6 7 ) a corre la t ion be tween zinc 
concent ra t ion of kernel a n d kernel p a r a m e t e r s for 31 i nb red lines was f o u n d 
only in one case, namely be tween zinc concen t ra t ion in t h e pericarp a n d zinc 
Table 1 
Average distribution of zinc concentration of maize kernels 
Frac t ions 
Zn 
in one grain 
Zn 
ppm 
% of total 
zinc 
% of total 
weight 
Endosperm 2 . 2 8 9 . 0 1 8 . 9 5 5 . 4 
Per icarp 4 . 1 6 3 0 . 5 3 4 . 4 3 1 . 8 
Germ 5 . 6 4 9 6 . 5 4 6 . 7 1 2 . 8 
Table 2 
Zinc concentration in kernel components of maize 
Maize hybr ids 
Zn ppm 
endosperm germ (-{-embryo) + pericarp 
MVSC 2 0 2 9 . 0 ± 0 . 5 3 0 . 5 ± 1 . 0 
MVSC 4 5 8 7 . 0 ± 0 . 5 2 1 . 0 ± 0 . 5 
MVSC 6 8 0 6 . 0 ± 0 . 5 1 4 . 0 ± 0 . 5 
MVTC 2 0 1 8 . 5 ± 1 . 0 3 3 . 7 ± 1 . 2 
MVTC 4 1 4 6 . 0 ± 0 . 5 2 3 . 2 ± 0 . 7 
MVTC 6 5 1 3 . 5 ± 0 2 1 . 5 ± 0 
OSSK 2 1 2 1 0 . 5 ± 1 . 0 2 8 . 7 ± 4 . 2 
OSSK 3 6 6 6 . 0 ± 0 . 5 1 6 . 2 ± 1 . 2 
OSSK 6 1 9 / 1 7 . 0 ± 0 . 5 3 2 . 5 ± 1 . 5 
SzSC 3 0 0 9 . 5 ± 1 . 0 4 0 . 0 ± 0 . 5 
SzSC 3 5 0 5 . 0 ± 0 . 5 2 6 . 0 ± 0 . 5 
SzSC 4 0 0 8 . 7 ± 1 . 2 2 2 . 5 ± 1 . 0 
SzSC 4 6 0 8 . 0 ± 0 . 5 2 8 . 7 ± 1 . 2 
KD С 3 4 1 7 . 5 ± 0 3 6 . 2 ± 1 . 2 
KDC 5 9 3 5 . 0 ± 0 . 5 2 7 . 0 ± 1 . 5 
GTC 3 3 9 5 . 0 ± 0 . 5 2 7 . 0 ± 0 . 5 
GTC 4 8 8 5 . 0 ± 0 . 5 2 0 . 5 ± 1 . 0 
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concen t ra t ion in the whole kernels . Besides t h e y s ta ted t h a t t h e highest zinc 
concen t ra t ion was in t h e germ ( + embryo) and it was lower in the pe r i ca rp 
and lowest in the endosperm. A t t h e same t ime it was a v e r y i m p o r t a n t f a c t , 
t h a t t h e endosperm had t h e highest weight percentage (abou t 80%) among t h e 
kernel c o m p o n e n t s . 
I n possession of these resul ts we decided to analyse on ly two f r ac t i ons 
of the ke rne l components , because in our opinion this is also a way of ge t t i ng 
app rop r i a t e in format ion a b o u t t h e typ ica l d is t r ibut ion of t h e zinc conten t in t h e 
kernel of d i f fe rent maize hybr ids . 
Our d a t a (Table 2) indica te t h a t t h e endosperm has a lower zinc c o n t e n t , 
t han t h e inside f rac t ions of t h e kernel (germ -j- embryo -f- per icarp) . 
T h e zinc concent ra t ion is th ree- f ive t imes more in t h e ins ide f rac t ions t h a n 
in the endosperm. A m o n g t h e examined hybr ids the zinc concen t ra t ion is 
lower in t h o s e belonging to la ter m a t u r i t y groups except t h e behav iou r of 
SzSC 460 H u n g a r i a n hyb r id , which depa r t s f r o m this rule. I n our opinion th i s 
rule is v e r y i m p o r t a n t , because in la ter m a t u r i t y groups t h e zinc concen t ra t ion 
may decrease due to two causes: 1) T h e p lan t s are no longer in need of zinc in 
the i r l a t e r growing phase , 2) T h e p l an t s canno t t a k e up t h e requ i red zinc q u a n -
t i ty because of the w e a t h e r or soil condit ions. 
T h e f i r s t reason allows us t o suppose t h a t hybr ids belonging to l a t e 
m a t u r i t y groups do no t requi re h igher zinc concent ra t ion for their g r o w t h , 
or re fer r ing to the second reason, t h e p l an t s would require h igher zinc concen-
t ra t ion , b u t t h e y cannot t a k e it up because of some h ind rance which m a y be 
external c i rcumstances (for example , soil condit ion) or in t e rna l ones (genet ic 
p roper ty ) . 
T h e low zinc concen t ra t ion of t h e hybr ids belonging t o la te m a t u r i t y 
groups m a y be in connect ion wi th t h e synthesis of proteins or some amino acids . 
La ter we would like to inves t iga te th is p roblem. 
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EFFECT OF FERTILIZER RATES AND IRRIGATION ON 
FUSARIUM INFECTION OF WINTER WHEAT 
By 
E . Bocz, E L - S . H E F N I , O . T Ó T H 
D E P A R T M E N T O F AGRONOMY, U N I V E R S I T Y OF A G R I C U L T U R A L S C I E N C E S , D E B R E C E N ; 
D E P A R T M E N T OF A G R O N O M Y , FACULTY O F A G R I C U L T U R E , 
A I N S H A M S U N I V E R S I T Y , C A I R O 
The Fusarium diseases of w h e a t h a v e r e c e i v e d t he a t t e n t i o n of i nves t i ga t i ons 
t h r o u g h o u t t h e wor ld for d e c a d e s . I n this i n v e s t i g a t i o n t he ke rne l s shr ive l led , t h e 1000-
kernel we igh t a n d ge rmina t i on p e r cent decreased d u e t o Fusarium diseases w h e n t h e 
doses of n i t r o g e n fert i l izer w e r e h igh . The h i g h e s t m e a n p e r c e n t of g e r m i n a t i o n in 
un i r r iga ted s u b p l o t s was 88 p e r c e n t while t h e l o w e s t m e a n w a s 82.5 p e r cen t o b t a i n e d 
a t the h ighes t r a t e s of fer t i l izer . I n t h e i r r igated s u b p l o t , t h e h ighes t m e a n of g e r m i n a t i o n 
was 90 per c e n t o b t a i n e d f r o m t h e cont ro l while t h e lowes t m e a n w a s 81 pe r cent o b t a i n e d 
f r o m the h i g h e s t r a t e s of f e r t i l i ze r . The bak ing q u a l i t y g radua l ly i m p r o v e d b y inc reas ing 
t h e doses of n i t r o g e n fer t i l izer u p t o 300 N k g / h a , w i t h o u t i r r iga t ion , whi le i t r e a c h e d i t s 
p e a k a t 200 N + 100 P 2 0 5 + 100 K , 0 kg/ha of fe r t i l i ze r r a t e s w i t h i r r iga t ion . 
In t roduc t ion 
T Ó T H ( 1 9 7 0 ) r epor t ed t h a t an epidemic Fusarium i n fec t ion on cereals 
e f f e c t e d the q u a n t i t y and q u a l i t y of crops in H u n g a r y , and t h e yield decreased 
7 — 8 . 7 q/ha b u t K Ü K E D I ( 1 9 7 1 ) f o u n d in s o m e p lo t s t h a t i t r ema ined be low 
1 7 . 4 q /ha . L E L L E Y ( 1 9 6 5 ) r e p o r t e d t h e Fusarium diseases of w h e a t as ear ly as 
in t h e year 1965 w h i c h he o b s e r v e d in the G r e a t H u n g a r i a n P la in . 
According t o U B R I Z S Y ( 1 9 6 5 ) and S C H M I E D E K N E C H T ( 1 9 6 9 ) t h e in fec t ion 
of Fusarium was a f f ec t ed b y m o i s t wea ther a n d large N -doses . I n t h e op in ion 
of M C K N I G H T — H A R T ( 1 9 6 6 ) a n d D O M S C H et al. ( 1 9 6 9 ) t h e diseases due t o t h e 
Fusarium p a t h o g e n s are inc reased on whea t b y sy s t ema t i c i r r iga t ion . 
SZEPESSY ( 1 9 6 7 ) exp la ined t h a t the n i t r o g e n d e m a n d of w h e a t can b e 
s a t i s f i e d even to t h e m a x i m a l deg ree — in d i f f e r e n t quan t i t i e s accord ing to t h e 
spec ies — bu t e x a g g e r a t e d N - a b u n d a n c y m u s t b e c o u n t e r b a l a n c e d b y P - a n d 
K-fer t i l i ze rs a t t h e necessary r a t e . T Ó T H — D E L Y ( 1 9 6 8 ) and D A N K Ó — T Ó T H ( 1 9 6 9 )  
p r o v e d t h a t Fusarium diseases h a d increased in H u n g a r y a n d caused m a n y 
t r o u b l e s in the m a i z e crop. B O C K M A N N ( 1 9 6 8 ) r e p o r t e d t h a t de layed r ipen ing 
inc reases the i n f ec t i on of Fusarium culmorum, t h e chaff l eaves of t h e spikele ts 
of t h e infected k e r n e l s became w h i t e , kernels h a v i n g Fusarium were shr ivel led 
a n d wi thered , t h e 1000-kernel w e i g h t and p e r c e n t of g e r m i n a t i o n decreased . 
M A L A L A S E K E R A — C O L H O U N ( 1 9 6 8 ) f ound t h a t t h e g e r m i n a t i o n p e r c e n t a g e 
s h o u l d perhaps b e considered s ince i t was n o t e d t h a t in soil u n i n o c u l a t e d b v 
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Fusarium culmorum, t he t ime be tween sowing and seedling emergence above 
t h e soil was shor te r in t h e case of seeds soaked for 3 h t h a n in any o the r of the 
t r e a t m e n t s . 
S N Y D E R — N A S H ( 1 9 6 8 ) r epor t ed t h a t applying n i t rogen fert i l izer t o the 
soil increased t h e sever i ty of t h e disease. C O L H O U N et al. ( 1 9 6 8 ) emphas ized 
t h a t t h e inf luence of soil reac t ion and d e p t h of sowing on t h e incidence of the 
d isease caused b y Fusarium spp . is no t as subs t an t i a l as are the e f fec t s of 
spore load, soil mois tu re or t e m p e r a t u r e . M I L L A R — C O L H O U N ( 1 9 6 9 ) f o u n d on 
w h e a t t h a t samples hav ing 30 pe r cent of the seeds in fec ted wi th F. nivale 
g a v e 9 7 — 1 0 0 p e r c e n t ge rmina t ion , w i thou t surface s ter i l izat ion, on m a l t agar 
a t 1 3 — 1 4 °C. K Ü K E D I ( 1 9 7 1 ) men t ioned on win te r w h e a t t h a t b y a d d i n g 4 0 ,  
80 a n d 160 kg /ha of n i t rogen fert i l izer w i t h o u t K 2 0 , t h e Fusarium increased 
b y 17 per cent , 23 per cent and 38 per cent , respect ively. H e also found t h a t the 
1000-kernel weight in plots which were a t t a c k e d b y f u s a r i u m was 22.2 g, while 
t h a t of the n o r m a l kernels were 45.1 g and t h e n u m b e r of kernels p e r spike 
decreased due to Fusarium disease in t h e higher fert i l izer ra tes in t h e case of 
t h e Besos taya w h e a t va r i e ty . H e also showed t h a t t h e grain yield of winter 
w h e a t in H u n g a r y in 1970 was 17.4 q/ha in t h e regions, a t t a c k e d b y f u s a r i u m , 
whi le in the same year the average grain yield of t h e c o u n t r y was 21.4 q/ha 
accord ing to the agr icu l tura l s ta t i s t ics of H u n g a r y . In m o s t cases no t on ly the 
1000-kernel we igh t decreased, b u t t h e n u m b e r of kerne ls per spike a n d the 
we igh t of kernels per spike also decreased. 
A p a r t f r o m t h e fac tors e f fec t ing reduc t ion of crop a n d decay of qua l i ty 
d u e to Fusarium infect ion such as monocu l tu re , p rev ious p lants , species of 
p l a n t , infected gra ins of sowing, dens i ty of p lan ts , t y p e s of soil, c l imat ic cir-
c u m s t a n c e s , t h e r a t e s of fer t i l izer applied and propor t ion of N P K p l ay an im-
p o r t a n t role besides t h e q u a n t i t y of inocula tors accumula t ed in the soil and the 
o rgan ic conten ts of the soil. 
Mrs. O R S Z Á G H ( 1 9 7 1 ) dea l t w i th the p resen t t asks of t h e f igh t aga ins t the 
diseases of whea t us ing the newes t da t a and her own resu l t s of research, among 
o t h e r s the fac tors effect ing diseases of whea t are analysed referr ing to t h e ferti-
l izer and i r r igat ion. 
Mater ia l and Method 
This i n v e s t i g a t i o n was ca r r i ed o u t in a f ie ld t r i a l a t N a g y h e g y e s i r r iga t ion f a r m , Debre -
c e n , H u n g a r y in 1969/70. A win te r w h e a t v a r i e t y w a s used , n a m e l y B e s o s t a y a (T. aestivum). 
T h e sowing t ime w a s Oc tobe r 1, 1969 a n d t h e h a r v e s t t i m e w a s J u l y 18, 1970. A sp l i t -p lo t 
d e s i g n w i th fou r r ep l i ca t i ons w a s u s e d . 
T h e levels of i r r iga t ion t r e a t m e n t were in t h e m a i n p lo t , whi le t h e ra tes of f è r t i l i z e r the 
s u b p l o t s . The t r e a t m e n t s used fo r i r r i g a t e d a n d n o n - i r r i g a t e d m a i n p l o t s were : 1. 0 - r a t e as a 
c o n t r o l , 2. 100 N + 100 P , 0 5 + 100 K „ 0 k g / h a . 3. 200 N + 100 P 2 0 5 + 100 K 2 0 kg /ha . 
4. 300 N + 100 P 2 0 5 + 100 K 2 0 k g / h a . T h e w a t e r w a s a d d e d a t t h e h e a d i n g s t age . T h e fer t i -
l i zer r a t e s were a d d e d once be fo re sowing . T h e n i t r o g e n fer t i l izer w a s appl ied in t h e f o r m of 
a m m o n i u m n i t r a t e (34 p e r c e n t N) , p h o s p h o r u s in t h e f o r m of s u p e r p h o s p h a t e (18 pe r c e n t P 2 0 5 ) 
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and p o t a s s i u m in the f o r m of potassium ch lor ide (40 per cent K 2 0 ) . Samples of seeds were col-
lected f r o m the subplots , a n d da ta were t a k e n f r o m the ave rage of four subplots , and da ta 
were t a k e n f rom the ave rage of four repl icat ions on: 1) the p e r c e n t of seeds, a t t a c k e d b y Fusa-
rium a n d o the r Fungi o u t s i d e and inside, w h i c h did not ge rmina te or died af ter ge rmina t ion . 2) 
The ge rmina t ion per cent of seeds at tacked b y Fusarium and o t h e r fungi outside a n d inside and 
did no t d ie a f te r ge rmina t ion . 3) The qua l i t y of seeds. 4) T h e p ro t e in content of gra in . 
T h e fusar ium tes t w a s performed o n t h e seeds by us ing Papavisas m e t h o d (ci ted by 
M A L A L A S E K E R A — C O L H O U N , 1 9 6 9 ) . 
T h e crude protein w a s obtained by u s i n g Kje ldahl ' s m e t h o d . The moisture of t he gluten 
was o b t a i n e d by using t h e undistil led wa te r m e t h o d , the H u n g a r i a n s tandard m e t h o d (MSZ 
6369/5—70) was used in g l u t e n plasticity. T h e bak ing qual i ty w a s obtained by mu l t i p ly ing the 
percentage of moist g lu ten a n d the relative n u m b e r of p las t ic i ty . 
Results 
On the surface of t h e kernels ob ta ined from t h e experiment wi th fertiliz-
ers t he Fusarium in fec t ion could be f o u n d scarcely in all cases, b u t t h e pres-
ence of conidia s t icking on the seed-coat or mycelia in the seed-coat, did not 
cause a qual i ta t ive d a m a g e tha t would change the va lues of the inner contents 
decisively. Per cent of germination a n d t he values of t h e inner con ten t s were 
affected b y fungi se t t l ed within t he seed-cover and living there. 
I n t h e present exper iment Fusarium infection as described above was 
high re l a t ed to the ave rage of the c o u n t r y , bu t it ef fected the results of crop, 
the percen tage of germina t ion af ter all. I t decreased t h e 1000-kernels weight 
and inf luenced the va lues of inner c o n t e n t s related t o t h e earlier years . The loss 
was mode ra t ed pa r t l y b y the fact , t h a t the Fusarium infection took place 
before harves t ing t ime a t the time of vegeta t ion, on t h e other hand t he ra te of 
applied K 2 0 and P 2 0 5 fertilizer had a favourable ef fec t even when t h e r a t e of 
Nitrogen fertilizer was increased. 
T h e decrease in t h e germination percentage, para l le l to the deep infection 
of kernels , showed a scarcely consequent positive correlat ion with t h e increase 
of the N - r a t e both in i r r igated and non-i r r igated t r e a t m e n t s , and t he germina-
tion percentage was a lways lower t h a n t h a t of kernels obtained f r o m t h e con-
trol p lots . The germinat ion percentage was 5.5 per cent lower than t h a t obta ined 
by add ing 300 N kg /ha wi thout i r r igat ion, 9 per cent lower by applying irriga-
tion re la ted to the con t ro l . 
T h o u g h the change in the values of the inner con ten ts did not show any 
strict consequency in t h e various t r e a t m e n t s , the h igher N-rate could n o t assert 
itself posi t ively in t h e c rude protein con t en t and in t h e moist g luten con ten t 
as it did in the years f r e e f rom Fusarium. The bak ing qual i ty did no t improve 
signif icantly either in t h e examined samples . The presence of Fusarium roseum 
v. graminearum, Fusarium culmorum, a n d Fusarium oxysporum could b e proved. 
Besides these three Fusarium species more saprophyt ic fungi could be isolated 
from t h e kernels: the species of Pénicillium, Alternaria, Aspergillus, Rhizopus, 
Mucor, Flelminthosporium, and Trichothecium were found most f r e q u e n t l y . 
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Table 1 
Rate and effect of Fusarium and other fungi on germination of wheat by 
applying N fertilizer rates 
Treatments 
Wi thou t germinat ion Germi-
na t ed , 
died 
Wi thou t 
t ion 
ge rmina-
t e d ) Germi-na t ion 
% 1 2 3 4 1 2 3
 ! 4 1 2 3 4 
a) non-irrigated: 
unfertilized (control) 3 3 1 2 — 3 — 12 — 59 29 88 
N/100 + 
F , 0 , / I c 0 + K , 0 / I c 0 7 3 3 1 2 1 — 17 — 48 35 83 
N / 2 0 0 + 
P „ 0 5 / 1 0 0 + K „ 0 / 1 0 0 5 1 — 2 2 4 1 4 19 — 42 2 37 81 
N / 3 0 0 + 
P 2 0 5 / 100 + K 2 0 / 1 0 0 8 — — 2.5 — 5 — 2 17.5 — 40.5 3 39 82.5 
b) irrigated: 
unfertilized (control) 6 — — 2 — 2 — — 10 — 57 — 33 90 
N / 1 0 0 + 
P „ 0 5 / 1 0 0 + K „ 0 / 1 0 0 6 3 1 3 — 2 — 2 18 — 35 — 47 82 
N/200 + 
P „ 0 5 / 1 0 0 + K „ 0 / 1 0 0 7 — 1.5 6 — 2 — — 16.5 ; 34 1 48.5 83.5 
N/300 + 
P „ 0 5 / 1 0 0 + K 2 0 / 1 0 0 9 1 1 2 5 1 19 42 — 39 81 
1 = infected with Fusarium (heavy infection with lesion of germ) 
2 = infected with Fusarium (on the surface) 
3 = infected with o ther fungi 
4 — infected with fusar ium and other fung i 
Table 2 
Change of values of inner contents affected by N-fertilizer given 
and increasing doses besides Fusa r ium infection 
T r e a t m e n t s 
c rude protein 
% 
mois t g luten 
% 
plast ici ty 
% 
baking 
quality 
a) non irrigated: 
unfertil ized (control) 14.92 40.14 9.5 55.07 
N / 1 0 0 + P j 0 6 / 1 0 0 + K 2 0/100 13.98 40.00 9.0 56.6 
N / 2 0 0 + P 2 0 S / 1 0 0 + K 2 0/100 15.36 40.70 6.0 65.52 
N / 3 0 0 + P 2 0 5 / 1 0 0 + K , 0 / 1 0 0 15.54 41.1 6.0 66.17 
d) irrigated: 
unfertilized (control) 14.48 38.15 5.5 67.43 
N / 1 0 0 + P 2 0 5 / 1 0 0 + K 2 0/100 15.18 40.35 5.0 67.58 
N / 2 0 0 + P 2 0 5 / 1 0 0 + K 2 0/100 15.5 43.75 6.0 70.43 
N / 3 0 0 + P 2 0 5 / 1 0 0 + K 2 0 / 1 0 0 15.14 42.3 6.0 68.1 
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The worse yield represents a more complicated p rob lem from t h e point 
of view of pathology t h a t can be expla ined more exac t ly only by a complex 
examinat ion before ha rves t and by its analysis. The spr ing with much preci-
pitat ion following the green winter and t h e rainy s u m m e r promoted n o t only 
the Fusarium infection, b u t also the development of powdery mildew (Ery-
siphe graminis), in the monocul ture and in low-lying places Ophiobolus graminis 
and Cercosporella herpotrichoides were also observed. 
An examinat ion of m a n y and m o r e infected samples would p r o m o t e a 
better knowledge of these complicated connections t h a t can also be seen f rom 
the t e n d e n c y of the examinat ions described above. 
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EFFECTS OF METHODS OF EMASCULATION AND ISO-
LATION, TIME OF POLLINATION AND ORIGIN OF POL-
LEN ON FRUIT SETTING IN PEAR FLOWERS 
B y 
J . N Y É K I 
R E S E A R C H I N S T I T U T E OF H O R T I C U L T U R E , B U D A P E S T 
E f f e c t s of m e t h o d s of emascu l a t i on a n d isolation, t i m e of pol l ina t ion a n d o r ig in 
of p o l l e n o n f r u i t s e t t ing i n p e a r f lowers w e r e s tud ied b e t w e e n 1968 and 1970. R a d i c a l 
e m a s c u l a t i o n was j u s t as e f f i c i e n t as t he r e m o v a l of an the r s . I t is m u c h m o r e f eas ib l e , 
r a p i d a n d rel iable in p r a c t i c e t h a n t he r e m o v a l of an thers . Of t h e m e t h o d s of i s o l a t i o n , 
t h e a p p l i c a t i o n of p a r c h m e n t pape r b a g s p r o v e d the bes t , in t h e ce l lophane b a g s t h e 
e m a s c u l a t e d f lowers d r i e d . I so la t ion in n e t g a b s was no t s u i t a b l e for e x c l u d i n g t h e 
p o s s i b i l i t y of c ross -po l l ina t ion . The o p t i m u m t i m e of p o l l i n a t i o n var ied a c c o r d i n g t o 
t h e s t a g e of f lowering a n d v a r i e t y . The h i g h e s t percentage f r u i t se t t ing w a s o b t a i n e d 
w i t h p o l l i n a t i o n carr ied o u t in full b l o s s o m (s t igma covered b y sh iny sec re t ion ) a n d 
a t t h e s t a g e of bud b u r s t i n g . N o s ign i f i can t d i f fe rences in t h e fe r t i l i z ing ab i l i ty a n d t h e 
e x t e n t of pol len tube f o r m a t i o n were f o u n d b e t w e e n the co l l ec t ed pollen a n d t h a t ob-
t a i n e d d i r e c t l y f rom t h e i so la to r . 
In t roduct ion 
P e a r var ie t ies grown in H u n g a r y a r e completely autoster i le , whi le cer-
ta in var ie t ies are autofer t i le t o di f ferent ex t en t s ( N A G Y 1 9 6 0 , M A L I G A 1 9 6 1 ,  
B R Ó Z I K — N Y É K I 1 9 7 0 ) . N a t u r a l p a r t h e n o c a r p y is a f r e q u e n t p h e n o m e n o n in 
pear va r i e t i e s to which var ie t ies are d isposed in d i f f e r en t degrees (NYÉKI 
1 9 7 3 ) . W h e n s tudying t h e condit ions of fer t i l izat ion t h e a u t h o r s used d i f f e r e n t 
methods of emasculat ion a n d isolation (cf. B R Ó Z I K — N Y É K I 1 9 7 0 ) . The n e e d for 
e lucidat ing t h e fert i l izat ion condit ions of pea r s (selfing, p a r t h e n o c a r p y , cross-
poll ination) required f u r t h e r methodological studies. 
T h e fol lowing ques t ions had to be answered : 1. Is t h e r e any d i f fe rence in 
na tu ra l pa r thenoca rp i c f r u i t developing ab i l i t y between p e a r flowers rad ica l ly 
emascula ted and those whose anthers a r e r emoved? 2. W h a t is the in f luence 
on the e x t e n t of frui t s e t t i ng of various ma te r i a l s ( p a r c h m e n t paper b a g , cello-
phane b a g , n e t bag) appl ied for i so la t ion? 3. In which s t age of f lower ing does 
poll inat ion give the h ighes t percentage of f r u i t se t t ing? 4. Is there a n y differ-
ence in fer t i l iz ing capac i ty between t h e collected pollen a n d t h a t o r ig ina t ing 
directly f r o m t h e i sola tor? 
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Table 1 
Effect of the method of emasculation on fruit setting in pear flouer s. Means of isolation: 
parchment paper. Time of emasculation: bud bursting 
( 1 9 6 8 — 1 9 7 0 ) 
Method of emascu la t ion 
Without emasculat ion 
Radical R e m o v a l of anthers (self pollination) 
Var ie ty Year 
N u m b e r 
of t reated 
f lowers 
Percen-
tage 
of ripe 
fruits . 
N u m b e r 
of t r ea ted 
f lowers 
Percen-
tage 
of ripe 
f ru i t s 
N u m b e r 
of 
f lowers 
Percentage of 
ripe f r u i t s : 
full seed per f r u i t 
1968 736 21.9 527 23.4 935 31.4 : 0 .0 
A r a b i t k a (G) 1969 572 38.5 611 41.3 872 39.5 : 0 .0 
1970 628 23.2 734 25.7 981 24.3 : 0 .0 
1968 1015 0.0 974 0.0 627 1.7 : 0.0 
Pr ingal le v a j 1969 989 12.0 875 11.7 811 13.2 : 0 .0 
1970 737 0.6 812 1.1 803 1.3 : 0 .0 
1968 1115 0.0 1223 0.0 1102 0.0 : 0 .0 
Vi lmos kör te 1969 859 0.0 790 0.0 1018 0.0 : 0 .0 
1970 1278 1.0 1400 1.5 975 0.0 : 0 .0 
1968 728 1.8 812 2.3 852 0.0 : 0 .0 
H a r d e n p o n t té l i v a j 1969 971 4.2 835 4.8 937 0.0 : 0 .0 
1970 857 1.9 812 2.1 1049 1.1 : 0 .0 
Mater ia l and Method 
The i n v e s t i g a t i o n s were c a r r i e d o u t be tween 1968 a n d 1970 in t h e É rd -E lv i r a S t a t i o n 
of t h e Resea rch I n s t i t u t e of H o r t i c u l t u r e wi th t r ees of a v a r i e t y co l lec t ion g ra f t ed to wi ld p e a r 
s t ocks p l an t ed in 1953. For m e t h o d o l o g i c a l reasons a l l f l ower s of t h e c y m e s were used i n t h e 
s t u d y i r respect ive of the i r d i f f e r e n t s t a g e s of d e v e l o p m e n t and n u t r i t i o n condi t ions , n a m e l y 
DANIEL (1962) p o i n t e d ou t c o n s i d e r a b l e d i f ferences in t h e e x t e n t of f r u i t s e t t i ng as a r e s u l t of 
f lowers r e m o v e d f r o m t h e c y m e . 
T r e a t m e n t s w e r e appl ied in t h e midd le zone of t h e c rown, a t al l c a r d i n a l points , in m o r e 
t h a n one t rees of e a c h va r i e ty in o r d e r t o have a g r e a t n u m b e r of f l o w e r s f o r the e v a l u a t i o n of 
r e su l t s . 
Results 
Effect of t h e method of emasculat ion on f ru i t set t ing. Some authors con-
sider radical emascula t ion , whi le others t h e r e m o v a l of a n t h e r s as sui table f o r 
emascula t ing va r ious f ru i t species. M Á N D Y ( 1 9 6 4 ) s ummar i zed the m e t h o d s 
suggested for t h e di f ferent species. O K Á L Y I — M A L I G A ( 1 9 5 6 ) found t h e b e s t 
me thod to be t h e removal of a n t h e r s for pomi fe rous f ru i t s a n d radical emascu-
lat ion for s tone f ru i t s . When crossing berry f r u i t s S Z I L Á G Y I ( 1 9 6 1 ) , S E L J A H U D I N 
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N o n - e m a s c u l a t e d f l o w e r s (self pollinstion) 
Method of isolation 
Net bag Pa rchment p a p e r Cellophane Net bag 
N u m b e r of Perc . of Number of Perc . of N u m b e r of Perc. of N u m b e r of Perc. of 
t r ea ted r i pe treated ripe t r e a t e d ripe t r ea ted r ipe 
f lowers f r u i t s flowers f ru i t s f l ower s fruits f lowers f ru i t s 
8 5 9 2 9 . 8 9 3 5 3 1 . 4 8 3 5 2 0 . 3 1 1 1 2 4 8 . 5 
7 7 6 3 7 . 5 8 7 2 3 9 . 5 7 1 2 1 9 . 5 8 5 0 5 2 . 7 
9 2 1 2 6 . 4 9 8 1 2 4 . 3 6 7 7 1 8 . 3 9 2 1 3 9 . 8 
7 1 5 5 . 1 6 2 7 1 . 7 5 9 8 0 . 7 7 3 7 3 . 7 
8 2 3 2 1 . 2 8 1 1 1 3 . 2 8 7 9 3 . 2 4 9 7 1 5 . 6 
6 1 9 4 . 9 8 0 3 1 . 3 1 1 5 7 0 . 0 6 8 1 4 . 9 
5 3 7 1 . 7 1 1 0 2 0 . 0 9 7 3 0 . 0 8 3 9 2 . 8 
9 4 5 2 . 8 1 0 1 8 0 . 0 8 2 7 0 . 0 6 7 1 1 . 7 
1 3 5 7 3 . 3 9 7 5 0 . 0 8 8 9 0 . 0 8 1 9 4 . 6 
1 2 1 1 3 . 5 8 5 2 0 . 0 1 2 7 9 0 . 0 1 1 1 7 5 . 8 
8 5 7 6 . 9 9 3 7 0 . 0 1 1 0 0 0 . 0 1 2 2 0 7 . 3 
9 3 8 4 . 7 1 0 4 9 1 . 1 1 0 1 8 0 . 0 6 7 5 8 . 7 
- — B R Ó Z I K (1965) and T Ó T H et al. (1966) u sed t h e method of radical emascula-
t i o n of ful ly developed f lower buds . 
In our exper iments t h e effect of r ad i ca l emascula t ion and r emova l of 
a n t h e r s on f r u i t se t t ing was s tud ied in f o u r p e a r varieties d i f fe ren t ly incl ined 
t o p a r t h e n o c a r p y (NYÉKI 1974) (Table 1). Accord ing to t h e resul t s of the inves-
t iga t ions no s ign i f ican t d i f fe rence in f ru i t s e t t i ng was f o u n d be tween f lowers 
sub jec ted to r ad i ca l emascula t ion and t h o s e only depr ived of their a n t h e r s . 
Effec t of t h e method of isolation on f r u i t sett ing. T h e me thods su i t ab le 
fo r excluding t h e possibility of cross-poll inat ion were found t o v a r y f rom species 
t o species (MÁNDY 1964). In ou r exper iments t h e effects of t h r e e isolation m e t h -
ods (pa rchmen t paper - , ce l lophane- and n e t bags) on f ru i t s e t t ing were s t u d -
ied in four p e a r varieties (Tab le 2). F r o m each type isola tors of the size of 
25 X35 cm were used for the isolat ion of t h e f lowers. E a c h isolator con t a ined 
25—30 flowers. As shown in t h e tables, t h e h ighes t pe rcen tage of f ru i t s e t t i ng 
w a s obtained in f lowers i sola ted with ne t b a g s , while the lowest in those iso-
l a t e d with ce l lophane . E m a s c u l a t e d f lowers isolated w i th cel lophane were 
f o u n d to dry u p in a short t i m e . 
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T a b l e 2 
Fruit setting response of pear flouers to the method of isolation. Time of emasculation: bud bursting 
( 1 9 6 8 — 1 9 7 0 ) 
Var ie ty Year 
Radically emascula ted flowers 
Method of isolat ion 
P a r c h m e n t paper Cellophane 
Number of 
t rea ted 
f lowers 
Percentage 
of ripe 
f ru i t s 
Number of 
t rea ted 
flowers 
Pe rcen tage 
of r ipe 
f r u i t s 
1 9 6 8 7 3 6 2 1 . 9 6 3 7 1 4 . 1 
l . A r a b i t k a ( G ) 1 9 6 9 5 7 2 3 8 . 5 8 5 2 1 8 . 6 
1 9 7 0 6 2 8 2 3 . 2 7 2 1 1 0 . 2 
1 9 6 8 1 0 1 5 0 . 0 5 8 3 0 . 0 
2 . P r i n g a l l e 1 9 6 9 9 8 9 1 2 . 0 7 4 9 2 . 5 
1 9 7 0 7 3 7 0 . 6 8 2 9 0 . 0 
1 9 6 8 1 1 1 5 0 . 0 9 3 5 0 . 0 
3 . V i l m o s k ö r t e 1 9 6 9 8 5 9 0 . 0 1 0 1 2 0 . 0 
1 9 7 0 1 2 7 8 1 . 0 1 1 2 9 0 . 0 
1 9 6 8 7 2 8 1 . 8 9 3 9 0 . 0 
4 . H a r d e n p o n t t é l i v a j 1 9 6 9 9 7 1 4 . 2 8 5 7 1 . 1 
1 9 7 0 8 5 7 1 . 9 7 4 2 0 . 0 
As to t h e seed c o n t e n t of f ru i t s , t h o s e developed f r o m flowers i sola ted 
wi th p a r c h m e n t p a p e r or cel lophane were all found to b e pa r thenoca rp ic , while 
f ru i t s developed f rom f lowers isolated wi th n e t hags con ta ined 1—3 ge rmina t i ve 
seeds on an average . The resul ts agree w i t h those o b t a i n e d by o the r s . E.g . 
T Ó T H — T Ó T H ( 1 9 5 9 ) po in ted ou t t h a t w i th n e t bags used as isolators f r u i t set-
t ing was a lmost 10 per cent in the emascu la ted gooseberry flowers c o m p a r e d to 
the 0.2 per cent of those isolated with ce l lophane, while f r u i t set t ing was s imilar 
in non-emascu la t ed f lowers . 
E f f e c t of pol l inat ion per formed a t d i f fe ren t s tages of f lowering on f ru i t 
se t t ing. In fou r pear var ie t ies V I S S E R ( 1 9 5 5 ) found t h e h ighes t p e r c e n t a g e of 
f ru i t se t t ing when pol l inat ion was carried ou t a t the red b u d stage; b o t h earl ier 
and la te r pol l inat ions gave worse resul ts . I n s tone f ru i t s too, pol l inat ion per-
fo rmed a t an early s tage of f lowering yie lded the h ighes t percentage of f ru i t 
se t t ing ( B R A D B U R Y 1 9 2 9 , T U K E Y 1 9 3 3 , S T Ö S S E R 1 9 6 6 ) . 
Inves t iga t ions were per formed on t w o pear var ie t ies , a t three f lower ing 
stages (hud burs t ing , ful l blossom, beg inn ing of f lower shedding). T h e v a r i e t y 
H a r d e n p o n t téli v a j was used as pollen donor and p roved compat ib le wi th 
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Table 3 
Fruit setting trends in flowers pollinated at different stages of flowering 
(1968—1969) 
(Pol l ina t ion: w i t h pollen o r ig ina t ing f r o m f lowers held brush- l ike t o g e t h e r . 
I so la t ion : P a r c h m e n t p a p e r ) 
V a r i e t y 
9 
Stage of 
f lower ing 
1 9 6 8 1 9 6 9 
Free poll inat ion 
Pol l inated w i t h 
pollen f r o m 
H a r d e n p o n t $ 
Free pollination 
Poll inated wi th 
pollen f rom 
Hardenpon t $ 
N u m b e r 
of 
t r ea t ed 
f lowers 
Perc . of 
r ipe 
f ru i t s 
Number 
of 
t rea ted 
flowers 
Perc . of 
r ipe 
f r u i t s 
Number 
of 
t reated 
flowers 
Perc. of 
r ipe 
f ru i t s 
Number 
of 
t rea ted 
f lowers 
Perc. 
of 
r ipe 
f ru i t s 
Bud b u r s t i n g 872 3.7 921 12.5 
Full b lo s som 
1. C l a p p ( s t igma covered 
k e d v e l t j e wi th s h i n y secretion) 1350 1.9 758 4.2 1120 18.3 1012 21.3 
Beg inn ing of 
f lower s h e d d i n g 887 0.5 975 2.1 
Bud b u r s t i n g 914 5.4 769 13.8 
Full b l o s s o m 
2. V i lmos (s t igma cove red 
k ö r t e wi th s h i n y secret ion) 1172 4.2 831 3.5 1025 5.4 847 10.3 
Beg inn ing of 
f lower s h e d d i n g 1227 1.4 918 2.6 
b o t h variet ies as t o f r u i t and seed se t t ing ( B R Ó Z I K — N Y É K I 1 9 7 0 ) . The resul ts 
showed (Table 3) t h a t the highest f r u i t set t ing percen tages were ob t a ined when 
pol l ina t ion was p e r f o r m e d ei ther a t t h e s tage of b u d burs t ing (Vilmos kör te) 
or in ful l blossom (s t igma shiny, covered wi th secret ion — Clapp kedve l t j e ) . 
Our results ag ree with those ob ta ined b y E A T O N (1959, 1962) in cher ry 
var ie t ies . Ea ton f o u n d t h a t on t h e second day a f t e r bud bur s t ing t h e n u m b e r 
of ac t i ve egg-cells r ap id ly decreased. F o u r days a f t e r opening 80 per cent of t h e 
egg-cells were degene ra t ed and on t h e s ixth d a y no active egg-cell could be 
f o u n d . 
Ferti l izing ab i l i t y of pollen collected in d i f f e r en t ways. In our exper iments 
t h e fert i l izing ab i l i t y of pollen col lected according t o the me thod described b y 
B A R R E T T — A R I A U M I (1952) and K I N G (1955) on one hand , and of t h a t t a k e n 
immedia te ly be fore poll ination f r o m flowers held toge ther brush- l ike in isola-
to rs , on the o ther (Table 4), was inves t iga ted . Accord ing to the resul ts , pollina-
t ion carried out w i t h t h e collected pollen gave lower f ru i t se t t ing percentage 
t h a n when p e r f o r m e d with pollen or iginat ing d i rec t ly f rom t h e isolator . Dif-
fe rences between t h e two t r e a t m e n t s were, however , not s igni f icant . There is 
no s ignif icant d i f fe rence be tween t h e two ways of obtaining pollen in t h e 
e x t e n t and d y n a m i c s of pollen t u b e fo rmat ion e i ther (NYÉKI, non-publ i shed) . 
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Table 4 
Fertilizing ability of pollen collected in different ways 
(1968—1969) 
(Pollination: in full blossom — st igma covered wi th shiny secretion. 
Isolation: pa rchmen t paper bag) 
V a r i e t y Year Pollen variety 
<5 
F e r t i l i z i n g a b l i t y o f p o l l e n 
collected pollen pollen or ig inat ing f r o m flowers 
held brush- l ike together 
N u m b e r of 
t r e a t e d f lowers 
Percentage of 
ripe f r u i t s 
Number of 
t reated f lowers 
Percentage of 
r ipe f ru i t s 
1. Clapp 1968 Hardenpont 647 3.5 758 4.2 
kedve l t j e 1969 téli va j 928 17.5 1012 21.3 
2. Vilmos 1968 Hardenpont 712 2.7 831 3.5 
kör t e 1969 téli va j 957 5.2 847 10.3 
Conclusions 
I n f iu i t va i i e t i e s radical emascula t ion can b e successfully used for fer-
t i l iza t ion and b reed ing studies; it does n o t inf luence t h e extent of f r u i t set t ing. 
Rad ica l emascula t ion is much more feasible , rapid and reliable in p rac t i ce t han 
t h e r e m o v a l of a n t h e r s . 
A m o n g t h e m e t h o d s of isolat ion (pa rchmen t pape r , cel lophane and ne t 
hags) p a r c h m e n t p a p e r bags are t h e m o s t sui table b o t h for excluding t h e possi-
b i l i ty of cross-poll inat ion and for ensur ing o p t i m u m f ru i t se t t ing . N e t bags 
r e n d e r cross-poll inat ion possible a n d are no t , the re fo re , sui table fo r isolation 
pu rposes . Flowers i so la ted by ce l lophane show rap id senescence a n d d ry ing up 
in t h e isolators. 
T h e t ime of pol l ina t ion proved to be one of t h e most i m p o r t a n t fac tors 
de t e rmin ing the e x t e n t of f ru i t se t t ing . The o p t i m u m t ime of pol l ina t ion differs 
f r o m v a r i e t y to v a r i e t y . Poll inat ion p e r f o r m e d in ful l blossom (when t h e st igma 
is covered wi th sh iny secretion) a n d be fo re gave t h e highest f ru i t s e t t ing per-
centages . When pol l ina t ion was carr ied ou t la ter the f r u i t set t ing va lues obta ined 
were n o t sui table for character iz ing t h e compat ib i l i ty condit ions of t h e variet ies . 
The re are no s ignif icant d i f ferences in fert i l izing abil i ty and t h e ex ten t 
and dynamics of pol len t ube deve lopmen t be tween t h e pollen col lected and 
t h a t ob ta ined di rec t ly f rom the i so la tor . Pollens ob ta ined in e i ther way are 
su i tab le for s tudy ing compat ib i l i ty in t h e var iet ies . 
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THE EFFECTS OF MALEIC HYDRAZIDE ON HALF-RIPE 
APRICOTS AND PLUMS, AND ITS REVERSION WITH 
ASCORBIC ACID 
B y 
D . S U R A N Y I 
H O R T I C U L T U R A L R E S E A R C H S T A T I O N , C E G L É D 
T h e e f fec t s of m a l e i c hydraz ide , a s c o r b i c acid, a n d t h e j o i n t e f fec t of t h e s e 
c o m p o u n d s on half-r ipe f r u i t s of t he ap r i co t v a r i e t i e s C.235 " M a g y a r k a j s z i " a n d C.778 
" R ó z s a b a r a c k " and of t h e p l u m var ie ty " B e s z t e r c e i sz i lva" w e r e s tud ied . T h e l o w e s t 
loss of s t o r a g e was o b t a i n e d w i t h a 2000 p p m ma le i c h y d r a z i d e t r e a t m e n t , b u t t h e con-
c e n t r a t i o n of 500 p p m w a s a l so f o u n d s a t i s f a c t o r y . Ascorbic ac id e v e n a t a c o n c e n t r a t i o n 
of 1000 p p m w a s able t o s t i m u l a t e the w e i g h t loss of f ru i t s to a g r e a t e x t e n t . T h e r e s u l t s 
of t he e x p e r i m e n t s show a p o s i t i v e cor re la t ion b e t w e e n the d r y m a t t e r c o n t e n t a n d t h e 
loss of s t o r a g e and a n e g a t i v e one be tween t h e r a t i o of i nve r t s u g a r to acid a n d t h e loss 
of s t o r age . L e a s t d a m a g e w a s done to f r u i t s w i t h a high r a t io of i n v e r t sugar p e r ac id . 
As a r e s u l t of a combined t r e a t m e n t a t 500 p p m synerg ism c o u l d be d e m o n s t r a t e d , 
which r e g a r d i n g its e f f e c t i v i t y w a s e q u i v a l e n t t o t h e s t ronges t e f f e c t s of ascorb ic ac id . 
F r o m t h i s f a c t t he a u t h o r h a s d r a w n the c o n c l u s i o n t h a t t h e e f f i c i e n c y of male ic h y d r a -
zide t r e a t m e n t s in the c o u r s e of spraying is a f u n c t i o n of t h e b io- leve l of a scorb ic ac id 
in t he f r u i t . 
Introduction 
Maleic hydraz ide was f i r s t synthet ized in 1895 (Curtius — Foerster l ing cit. 
B R U C K N E R 1 9 6 4 ) . I t s effects on the physiology of plants were f i rs t repor ted b y 
S C H O E N E — H O F F M A N ( 1 9 4 9 ) . As a result of i ts numerous favourable effects i t 
is widely used t o inhibit germinat ion in roo t and tuberous plants , re ta in t h e 
growth of la tera ls in tobacco, induce male s ter i l i ty (e.g. in maize); it is, f u r t h e r , 
an impor tan t herbicide too ( Z U K E L 1 9 5 7 ) . 
Maleic hydraz ide is general ly known as a compound of ant i -auxin charac-
t e r ( L E O P O L D — K L E I N 1 9 5 1 , P I L E T 1 9 6 1 ) . B e y o n d this a n u m b e r of publicat ions 
give account of t h e fact t h a t of t h e nucleic acid bases it is antagonis t ic to u racy l 
a n d cytosine a n d inhibits the i r incorporat ion into the nucleic acid f rac t ions 
( R A K I T I N et al. 1 9 7 1 ) . The inhibi t ing effect of maleic hydraz ide on protein syn-
thesis which resu l t s in a slowing down of t h e development processes (germina-
t ion) is connected with this. 
In our invest igat ions we s tudied the ques t ion of whether maleic hydraz ide 
is able to slow down the r ipening process of hal f - r ipe Prunus f r u i t s on one h a n d , 
a n d whether on t h e other h a n d , another compound — ascorbic acid — which 
exercises the oppos i te influence is able to e l iminate the effects of the fo rmer , 
since this is supposed to be one of t he chemical fac tors determining the efficiency 
of maleic hydraz ide t r ea tmen t s . 
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Material and Method 
Hal f - r ipe f ru i t s of the apr ico t varieties C.235 "Magyar k a j s z i " (n = 9) a n d C.778 
" R ó z s a b a r a c k " (n = 10) and of t he p lum va r i e ty "Besz te rce i " (n = 10) were t r e a t e d w i t h 
ascorbic acid and maleic hydraz ide of 500, 1000, 2000 and 4000 p p m concent ra t ion a n d w i t h 
t he combina t ion of the two chemicals . F ru i t s were s to red a t + 4 °C fo r th ree weeks a f t e r t h e 
t r e a t m e n t . Due to t he d i f fe ren t r ipening t imes of t h e varieties t r e a t m e n t s were app l i ed to 
" M a g y a r k a j s z i " on 17th J u l y , to " R ó z s a b a r a c k " on 31st Ju ly a n d t o "Besz te rce i" p l u m on 
4 th Sep tember . The f ru i t s were in jec ted wi th 0.5 c m 3 solut ion and t a p w a t e r (for control) , t h a t 
is, d i f ferences in size be tween t he f ru i t s m e a n t d i f f e r e n t quant i t i es of act ive agent p e r u n i t 
f r u i t weight . Thus the t r e a t m e n t of 4000 ppm rep resen ted 0.05 a n d 0.10 ppm ac t ive a g e n t 
wi th t he apr icot var ie t ies " M a g y a r ka j sz i " and " R ó z s a b a r a c k " , respect ive ly , and 0.15 p p m 
act ive agen t in t he case of t he p l u m var ie ty " B e s z t e r c e i " per 1 g p u r e f lesh. Lower c o n c e n t r a -
t ions m e a n , of course, less ac t ive agen t , in accordance wi th the r a t e of dilut ion. In t he case of 
a combined t r e a t m e n t half of t he 40.5 cm 3 was an app ropr i a t e concen t r a t i on of ascorbic ac id , 
while 0.25 c m 3 was t h a t of male ic hydrazide . 
W e i g h t loss dur ing s torage as a percentage of t h e initial f r u i t we igh t was also a s u b j e c t 
of inves t iga t ions , and a t t he end of t he storage d ry m a t t e r , i nve r t sugar and acid c o n t e n t s 
were de t e rmined . The two l a t t e r were reduced on t h e basis of t he calcula ted ra t io of i n v e r t 
sugar per acid. The resul ts were eva lua ted by m e a n s of var iance ana lyses , and corre la t ion cal-
cula t ions were also made to de t e rmine the re la t ionsh ip between s to rage losses and t h e com-
p o n e n t indices s tudied. 
The effects of ascorbic acid, maleic hydraz ide a n d combined t r e a t m e n t s were e v a l u a t e d 
m a r k i n g t h e t r e a t m e n t represen t ing t he lowest numer ica l value w i t h No. 1., etc. in all t h r ee 
cases (s torage loss, dry m a t t e r con t en t , invert sugar /ac id ratio). T h u s , when summar ized , t he 
n u m b e r s of p l acemen t given b y t he th ree var ie t ies f o r s torage loss, d r y m a t t e r content a n d r a t io 
of inve r t sugar /ac id were m i n i m u m 3 x 1 and m a x i m u m 3 X 13. I t was in this way t h a t we cal-
cu la ted t h e correla t ion value (r) b y which we w a n t e d t o prove t h a t no t r ea tmen t e f f e c t ap-
peared by i tself; a given loss of s torage was the resul t of s imul taneous changes in more t h a n one 
p a r a m e t e r . 
Results 
Ascorb ic acid general ly increased t h e storage loss of "Magyar k a j s z i " 
apr ico ts , which was even more r e m a r k a b l e a f t e r the combined t r e a t m e n t s . 
Maleic h y d r a z i d e did no t m o d e r a t e t h e we igh t decrease; a t lower concen t ra -
t ions i t even surpassed t h e control . As to t h e dry m a t t e r content , d i f ferences 
occurred only be tween t h e individual t r e a t m e n t s of w h i c h the ascorbic acid 
t r e a t m e n t a t a concen t ra t ion of 500 p p m a n d the 2000 p p m combined t r e a t -
m e n t were t h e mos t o u t s t a n d i n g ones. T h e ra t io of i n v e r t sugar/acid sh i f t ed 
t oward t h e inver t sugar to t h e highest e x t e n t under t h e inf luence of ascorbic 
acid , t h o u g h t h e resul ts of combined t r e a t m e n t s were n o t m u c h d i f ferent e i ther 
(Table 1). 
T h e apr ico t v a r i e t y C. 778 " R ó z s a b a r a c k " gave a di f ferent r e sponse to 
the t r e a t m e n t s compared to " M a g y a r k a j s z i " . Wi th a single exception all t r e a t -
m e n t s were able to reduce weight loss d u r i n g storage. T h e chemicals h a d a fa-
vou rab l e effect on t h e d r y m a t t e r c o n t e n t , b u t not on t h e quan t i t y of i nve r t 
sugar , which is no t discussed in detail in t h e present p a p e r . On the o t h e r h a n d , 
t h e inhib i t ion of acid decomposi t ion as a consequence of t h e t r e a t m e n t s was 
more in tens ive , so — a f t e r all — t h e r a t io of invert sugar /acid did n o t differ 
f r o m t h e resul ts ob ta ined for the apr ico t va r i e ty C. 235 " M a g y a r k a j s z i " . 
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Table 1 
Effects of ascorbic acid (AA) maleic hydrazide (MH) and of the combination of these two compounds on half-ripe fruits of the apricot vari-
eties C.235 "Magyar kajszi" (MK) and C.778 " Rózsabarack" (RB) and of the plum variety "Besztercei" (Bsz) 
Concent ra t ion 
p p m 
Weight loss f rom atorage weight % D r y m a t t e r % R a t i o of inver t sugar/acid 
M K 
C. 235 
R B 
C. 778 
Bsz M K 
C. 235 
R B 
C. 778 
Bsz M K 
C. 235 
R D 
C. 778 
Bsz 
Control ( tap water) 2.99 26.57 6.40 13.0 16.0 20.3 6.60 9.40 31.12 
4000 AA 5.25 20.09 9.21 14.4 16.8 20.9 7.25 9.32 27.88 
MH 2.92 19.50 6.88 14.7 16.0 20.5 7.11 10.32 29.51 
A A + M H 6.43 16.06 6.14 14.4 16.2 21.0 6.28 9.64 30.25 
2000 AA 3.61 16.68 7.02 13.3 16.5 20.2 6.68 9.66 27.24 
MH 2.92 17.07 6.17 14.4 15.1 19.7 7.13 10.57 30.30 
A A + M H 4.73 12.72 5.74 14.8 16.1 19.6 7.59 7.74 31.41 
1000 AA 4.46 17.11 7.33 14.3 16.0 21.1 7.27 8.58 26.46 
MH 3.74 18.61 6.43 13.3 15.5 20.0 6.93 9.18 26.10 
A A + M H 5.53 12.04 6.81 14.3 15.3 18.8 7.14 8.40 33.72 
500 A'A 3.64 23.42 7.30 14.7 16.3 21.0 7.88 8.93 28.51 
MH 3.30 17.09 6.50 14.0 16.3 19.6 7.11 9.36 31.12 
A A + M H 8.54 13.81 8.26 14.2 16.6 22.8 6.32 8.95 28.50 
L.S.D. 5 %
 9.d.5o/n 1.52 3.05 1.48 0.09 0.09 0.17 0.51 0.92 2.60 
L.S.D. 1%
 s . d . l % 2.02 4.05 1.97 0.12 0.12 0.24 0.67 1.22 3.51 
L.S.D. 0.1% s.d.o, t% 2.61 5.22 2.54 0.17 0.17 0.34 0.89 1.63 4.70 
Ю 4 D. SUHÄNYI 
When s t u d y i n g the we igh t loss of the p l u m variety "Besz t e r ce i " du r ing 
s to rage we found t h a t the 500 p p m combined t r e a t m e n t had t h e same, or nea r ly 
t h e same effect as t h e ascorbic ac id t r ea tmen t s . Th i s can be considered an es tab-
l ished fact in t h e case of the ap r i co t varieties " M a g y a r ka j sz i" a n d " R ó z s a b a r a c k " 
t o o (Table 2). 
All this is well d e m o n s t r a t e d in Table 2 as well ; in t h e succession of s tor -
age loss, dry m a t t e r content a n d invert sugar / ac id ratio t h e following v a l u e s 
were obtained a f t e r 4000 p p m ascorbic acid a n d 500 p p m combined t r e a t -
m e n t s : 30 and 28.5, 32 and 32.5, 21 and 23, respect ively. D r y m a t t e r con-
t e n t increased m a i n l y as a r e su l t of ascorbic acid t r e a tmen t s , whi le the ra t io of 
i n v e r t sugar/acid could be ra i sed only by t h e 1000 ppm c o m b i n e d t r e a t m e n t . 
Before summar iz ing our resu l t s ob ta ined for the t h r e e var ie t ies we p re -
sen t here the resu l t s of cor re la t ion calculat ions m a d e with t h e basic data u sed . 
According to T a b l e 3, the m o s t reliable corre la t ions are f o u n d between d r y 
m a t t e r content a n d storage loss as well as b e t w e e n invert sugar /ac id rat io a n d 
s to rage loss. I n t r e a t m e n t s g iv ing a higher r a t io of invert sugar /ac id the or iginal 
weight of some f r u i t s was r e d u c e d to a lower ex t en t . 
The above f indings are also confi rmed b y Table 2. B y arranging t h e re-
su l t s of the t r e a t m e n t s in an o r d e r of succession we succeeded in giving a c lear 
p i c tu re of t h e differences b e t w e e n the ind iv idua l t r e a t m e n t s as well as b e t w e e n 
t h e concent ra t ions . But even w h e n summed u p , as results of g rade correlat ions 
t h e y are convinc ing as to corre la t ions be tween d r y mat te r c o n t e n t and s to rage 
loss, and b e t w e e n invert sugar /ac id ratio a n d s torage loss (Tab le 3). 
The resul t s of maleic h y d r a z i d e in jec ted in to plums con f i rms our resu l t s 
of current exper imen t s , n a m e l y t h a t this c o m p o u n d is ab le t o reduce we igh t 
losses during s to rage not on ly w h e n in t roduced directly in to t h e f rui t b u t a lso 
w h e n applied in t h e form of sp ray ing ; at t h e s a m e time, t h i s favourable e f f ec t 
e l iminated can b e almost comple te ly wi th ascorbic acid app l i ed joint ly w i t h 
maleic hydraz ide . I t is a genera l ly known f a c t t h a t maleic h y d r a z i d e s t imula te s 
t h e sugar me tabo l i sm ( S C H O E N E — H O F F M A N 1 9 4 9 , T E R A B U N 1 9 5 8 ) , which in-
volves a considerable reduct ion of respirat ion ( K I M — G R E U L U C H 1 9 6 3 ) as a r e s u l t 
of an enzyme inhibi t ion ( N A G U I B 1 9 6 5 ) . W i t h i n the cell male ic hydraz ide is 
b o u n d first of all to the cell wall and mi tochondr ia , thus be ing able to t ake p a r t 
direct ly in t h e control of t h e energetical processes ( H o v a n s k a y a — P o v o -
lo tzkaya 1 9 6 9 c i t . R A K I T I N et al. 1 9 7 1 ) . 
The depress ion of deve lopmen t processes af ter male ic hydrazide t r e a t -
m e n t s can be t r a c e d back — bes ide the an t i r e sp i ra to ry e f fec t s of the c o m p o u n d 
— much more to an inh ib i t ing effect on nucle ic acid a n d protein syn thes i s 
(Suzuki 1 9 6 6 c i t . R A K I T I N et al. 1 9 7 1 ) . I t h a s a l ready been suggested b y s o m e 
au thors t h a t t h e s t ruc ture of maleic hyd raz ide being similar t o t h a t of t h e u r a -
cyl means an antagonis t ic c h a r a c t e r which could be d e m o n s t r a t e d in c u c u m b e r 
a n d t o m a t o p lan t s ( P o v o l o t z k a y a — B a s k a k o v — H o v a n s k a y a 1963 c i t . 
Acta Agronomica Academiae Scientiarum Hungaricae 23, 1974 
T H E EFFECTS OF M A L E I C H Y D R A Z I D E 1 0 5 
Table 2 
Summarization of results graded by C.235 "Magyar kajszi", C.778 "Rózsabarack" and 
"Besztercei szilva" (lowest 3 x 1 -»h ighes t 3 x 1 3 ) 
Concentration 
p p m 
Storage lose 
weight % 
Dry matter 
% 
Rat io of 
i nve r t sugar/ 
/acid 
Cont ro l ( tap w a t e r ) 20 13 23.5 
4000 AA 30 32 21 
M H 18.5 24 25.5 
A A + M H 22 26.5 19 
2000 AA 15 21 19 
M H 10.5 13.5 30 
A A + M H 14 22.5 25 
1000 AA 32 20 16 
M H 22 10 10 
A A + M H 20 10 24 
500 AA 27 32.5 23 
M H 13.5 17 25 
A A + M H 28.5 31 12 
Table 3 
Correlations of storage loss, dry matter content and invert sugar/acid ratio in apricots 
and plums 
C o r r e l a t i o n 
г — value 
MK R B Bsz 
D r y m a t t e r % — Storage loss , weight % + 0.237 + 0.158 + 0 . 5 9 1 * 
D r y m a t t e r % — Inve r t sugar /ac id —0.244 —0.359 — 0 . 4 5 7 
I n v e r t sugar /ac id — Storage loss , weight % —0.588* — 0 . 3 5 8 —0.586* 
R e s u l t s of grade cor re la t ions 
D r y m a t t e r % — Storage loss, weight % + 0.515* 
D r y m a t t e r % 
— I n v e r t sugar /ac id — 0 . 3 9 4 
I n v e r t sugar /acid — Storage loss, weight % —0.604** 
* P = 10 % 
* * P = - 5 % 
R A K I T I N et al. 1 9 7 1 ) . L O B O V ( 1 9 7 1 ) pointed o u t t h a t the incorpora t ion of C 1 4 -
t hymid ine in D N A fract ions can be inh ib i t ed wi th maleic hydraz ide . I n t h e 
course of t e s t i n g compounds of similar s t r u c t u r e it was f o u n d t h a t r i bo f l av in 
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played an i m p o r t a n t role in t h e oxidation of maleic h y d r a z i d e in light ( A n d -
reae 1 9 5 5 ci t . R A K I T I N et al. 1 9 7 1 ) . 
Thus, in ou r recent invest igat ions we h a v e found t h a t ascorbic ac id is 
able to e l iminate t h e effect of maleic hyd raz ide . I t has an e f f ec t quite oppos i t e 
to t h a t of male ic hydraz ide in many re spec t s ; while t h e l a t t e r inhibi ts t h e 
senescence of chlorophyll , is of an t i - resp i ra to ry and a n t i - a u x i n character , t h e 
ascorbic acid, w h e n applied w i t h auxin, s t i m u l a t e s the decomposi t ion of ch lo-
rophyl l in peas ( L A U D I 1 9 6 1 ) , increases t h e in t ens i ty of r e sp i ra t ion and is s y n -
ergetic wi th a u x i n ( P I L E T 1 9 6 1 ) . Ascorbic ac id is supposed t o h a v e a s t i m u l a t o r y 
effect on male ic hydraz ide oxida t ion occur r ing under t h e influence of r ibo-
f lav in , hu t it is no t impossible either t h a t i t represses t h e r iboflavine resp i ra -
t ion becoming d o m i n a n t u n d e r the inf luence of maleic hyd raz ide , and t h e no r -
mal process of respira t ion is restored aga in . 
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VARIA 
" S U B Á S К А Р А " 
Taxonomical place: Nicotiana rustica L. var . brasilia Schrank. 
Origin: se lec ted local v a r i e t y . 
Beginning of breeding: t he f i r s t se lec t ion took p l a c e a b o u t f i f ty y e a r s ago. 
State qualification: provis ional ly cer t i f ied , i m p r o v e d var ie ty , 1966. 
Breeder: t h e f i r s t selection w a s m a d e by Á r p á d J u h á s z ; the v a r i e t y was ma in t a ined i n t h e 
seed p l a n t of the H u n g a r i a n Tobacco I n d u s t r y , B u d a p e s t . 
General characterization: i t s c o n s i d e r a b l e n icot ine c o n t e n t makes i t s u i t a b l e for n i co t ine pro-
d u c t i o n ; i t is a high y i e l d i n g , res is tan t v a r i e t y (MÓGEB—Szűcs 1966). 
Morphological description: 
Root system: th ickly b r a n c h i n g adven t ive r o o t s . 
Shoot system: a thinly b r a n c h e d p lan t of m o r e or less conic-cyl indr ica l shape; i t s l eaves 
f a l l i ng close on e a c h o t h e r make i t s s h a p e seem c o m p a c t . 
Stem: t h i c k , angular o w i n g to the p r o j e c t i n g r ibs , s t rong , d a r k yellowish g r e e n . T h e 
p l a n t is 50—90 c m h i g h and a b o u t 2 — 3 cm thick a t t h e base . The n u m b e r of 
i n t e r n o d e s is 2 0 — 2 3 . 
1* Acta Agronomica Academiae Scientiarum Hungaricae 23, 1974 
1 0 8 VARIA 
Foliage: t h e n u m b e r of l eaves is theore t i -a l ly 18, h u t only 8—12 u s e f u l leaves are l e f t 
on t h e s tem. The l e a v e s a re pet io led , t h e i r blade is r o u n d e d h e a r t - s h a p e d , 
c r u m p l e d , with a sh iny s u r f a c e and d a r k yel lowish green c o l o u r . The leaves h a n g 
d o w n w a r d and fall close o n each o ther ( h e n c e i ts name; " s u b a " is a wide s h e e p -
s k i n - c o a t reaching d o w n t o the heels). T h e leaves are c o v e r e d w i th thick h a i r s . 
T h e pe t io l e is f leshy, 1 0 — 1 5 cm long. 
Inflorescence: modera te ly t h i c k - s e t ; cy l indr ica l - roundish p o l y c h a s i u m . The n u m b e r of 
f l o r a l l a te ra l s is 16 o n a n average, a n d t h e number of f l o w e r s 230—240. 
Flowers: s t u b b y of an a v e r a g e l e n g t h of 23 m m ; ca lyx- tube s t o c k y , half-egg s h a p e d , 
l a c i n a t e ; corol la- tube cy l indr ica l , s h o r t a n d greenish y e l l o w . L imbus r o u n d , 
i n d e n t e d by b lun t l o b e s , undu la t e , 17 m m in d iamete r . A n t h e r s yellow. 
Fruit: r o u n d capsule of an a v e r a g e length of 10 m m , dehiscing a t t h e apical p a r t w i t h 
a n a r r o w slit. The n u m b e r of capsules r e a c h i n g m a t u r a t i o n is 220. 
Seed: s m a l l , b rown; t h o u s a n d - g r a i n - w e i g h t ; 27.7 eg. 
Biological character: 
Vegetation period: 80—90 d a y s ; f lowering f r o m t h e second d e c a d e of J u l y . 
Water requirement : r espons ive t o g r o u n d w a t e r ; h i g h yielding in m o i s t soils (KAPÁS et al. 
1965) 
Resistance to diseases: f a i r l y g o o d . 
Farm technology requirement: 
Seeding: i n t h e second half of M a r c h in a h o t - b e d . 
Soil requirement: loam-, c l ay - a n d pea t soils r i c h in ni t rogen a r e p re fe r red ; t h e h i g h 
h u m u s con ten t is i m p o r t a n t . 
Productivity : t h e leaf yield is 15—17 q/ha , i t s n i co t ine con ten t r a n g e s be tween 2 a n d 5 
p e r c e n t . 
Region of cultivation : heavy soiled, h i g h nu t r i en t c o n t e n t tobacco g r o w i n g a reas of t h e T r a n s -
Tisza, f u r t h e r t h e dis t r ic ts of B a l a t o n n a g y h e r e k and Pápa (MÓGER—Szűcs 1966). 
P r e p a r e d a t the D e p a r t m e n t of Bo tany , U n i v e r s i t y of A g r a r i a n Sciences, D e b r e c e n 
G Y . M Á N D Y 
R E F E R E N C E S 
K A P Á S , S . — K O M J Á T I , I , — P A P P , Z S . — S Z E R A F I N , J . — T O M C S Á N Y I , P . ( 1 9 6 5 ) : M i n ő s í t e t t 
n ö v é n y f a j t á i n k ( I m p r o v e d H u n g a r i a n p l a n t var ie t ies) . M e z ő g a z d a s á g i Kiadó, B u d a -
pest . 
MÓGER, J . - S z ű c s , К . (1966): A d o h á n y t e r m e s z t é s e (Tobacco g r o w i n g ) . Mezőgazdaság i 
Kiadó , B u d a p e s t . 
C R I T I C A L B O R O N C O N C E N T R A T I O N A N D C A L C I U M - B O R O N B A L A N C E 
A S R E L A T E D T O T H E B O R O N N E E D O F S U G A R B E E T 
Boron h a s a profound i n f l u e n c e on the y ie ld a n d qual i ty of s u g a r b e e t . BRANDENBURG 
(1931) work ing w i t h the suga rbee t w a s the f i rs t t o d e m o n s t r a t e c lear ly i n t h e field t h a t h e a r t 
r o t in s u g a r b e e t w a s due to b o r o n def ic iency a n d cou ld be p r e v e n t e d b y boron a p p l i c a t i o n . 
A p re l iminary s t u d y has also i n d i c a t e d response t o b o r o n appl ica t ion i n t e r m s of bee t y i e l d a t 
P a n t n a g a r ( I n d i a ) . I n view of t h e inc reas ing i m p o r t a n c e of this new c r o p , a need was f e l t t h a t 
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boron n u t r i t i o n of promis ing sugarbeet var ie t ies should be prec ise ly studied. Thus , t h e present 
inves t iga t ion was carried o u t w i t h the fol lowing objectives: 1. T o s tudy the e f f ec t s of added 
boron to soil on the q u a l i t y a n d quant i ty of bee t . 2. To s t u d y t h e relative suscept ib i l i ty of 
sugarbeet var ie t ies . 3. To d e t e r m i n e the cr i t ica l concent ra t ion of boron in leaf b l a d e and to 
work ou t t h e calcium : b o r o n ra t io , which is h e l p f u l for the d iagnos i s of the boron r equ i r emen t 
of suga rbee t . 
Green house s tudies were conducted w i t h seven promis ing sugarbeet var ie t ies and four 
levels of b o r o n (0, 0.5, 1.0 a n d 1.5 ppm) on t h e si l ty clay l o a m soil of Nainital T a r a i (India). 
The character is t ics of the d i f f e r e n t varieties of sugarbee t used in t h e experiment a re as follows: 
L26700, K W S — E , H h - S o k e r i and L29619 diploid, open p o l l i n a t e d mul t igerm variet ies, 
1JSH—9 a diploid, h y b r i d monogerm v a r i e t y . Marocpoly a n d Resistapoly are anisoploid, 
hybr id mu l t i ge rm variet ies. T h e p H of the soil used in the e x p e r i m e n t was 6.8. Exchangeab l e 
calcium a n d h o t water soluble boron in this soil were 11.3 me. p e r 100 g and 0.78 p p m respec-
t ively. T h e processed soil w a s p o t t e d i n p o l y t h e n e p o t s ( 2 4 x 2 5 c m ) , each containing 10 kg soil. 
A basal dose of 100 p p m n i t rogen , 40 p p m phosphorus and 30 p p m potass ium were given. 
Boron was supplied t h r o u g h r e a g e n t grade s o d i u m borate . Th ree repl icat ions of each t r e a t m e n t 
were m a i n t a i n e d . Six g e r m i n a t e d seeds were p l a n t e d in each p o t . The seedling p l a n t s were 
th inned t o t w o af ter th ree weeks of growth. 
A t t h e end of 95 d a y s , t he plants were ha rves ted , washed w i t h t ap water , 0.01 N HCl 
and t h e n w i t h distilled w a t e r . The fresh roo t weight was r e c o r d e d and then t h e r o o t s were 
analysed for sucrose con t en t b y t he cold e x t r a c t i o n procedure of BROWN—ZERBAN (1941). Dry 
ashing for leaf blade samples w a s done, then t h e ash was dissolved in 5 ml. of 1 N H C l a n d the 
volume was m a d e up to 50 m l . wi th distilled w a t e r . These so lu t ions were analysed f o r calcium 
by the vo lume t r i c me thod u s i n g E.D.T.A. (HEALD 1965) and b o r o n by the c u r c u m i n method 
( J A C K S O N 1 9 6 7 ) , 
F r e s h beet weight , sucrose content a n d gross sugar y i e l d . There was a s ignif icant 
increase in t h e fresh weight of roo ts upto 0.5 p p m added boron w i t h the five var ie t ies , namely 
K W S — E , Hh-Sokeri , L29619, Marocpoly a n d Resis tapoly. A m o n g these five va r i e t i e s the 
fresh we igh t of the f i rs t t h r e e continued to increase , though non-s igni f icant ly , e v e n u p to 1.0 
ppm bo ron level and t hen i t decreased wi th a n increase in a d d e d boron above 1.0 p p m . But 
the f resh we igh t of the r o o t in the last two var ie t i es (Marocpoly a n d Resistapoly) decreased 
when b o r o n was applied a t t h e r a t e of 1.0 p p m or more (Table 1). 
In t h e remaining t w o var ie t ies L26700 a n d USH-9, the re w a s no significant increase in 
fresh weight d u e to the 0.5 p p m boron level. A t 1.0 ppm boron, t h e f r e s h weight in t h e var ie ty 
L 26700 increased s ign i f i can t ly and then decreased . Var ie ty U S H - 9 showed a decrease in 
f resh bee t weight a t 1.0 a n d 1.5 ppm boron . T h e average f r e s h weight of all t h e variet ies 
indicated t h a t the increase in f r e s h root we igh t w i t h 0.5 p p m w a s 22.3 per cent a n d w i t h the 
1.0 p p m b o r o n level was 24.7 p e r cent over t h e control . 
Besides influencing t h e bee t yield, b o r o n applicat ion also increased the sucrose content 
in beet r e su l t ing in higher s u g a r product ion. T h e application of 0 .5 p p m boron increased the 
sucrose per cen t and the gross sugar yield in all var ie t ies bu t t h e r e was a decline in gross sugar 
yield a t 1.5 p p m boron in m o s t of the varieties (Tables 1 and 2). T h i s is ascribed to t h e decrease 
in f resh we igh t of the bee t w i t h 1.5 ppm boron . I t was also o b s e r v e d t h a t 1.5 p p m bo ron in-
creased t h e sucrose per cen t in some varieties w h i c h may be a t t r i b u t e d to their gene t ic charac-
teristics. T h e increase in sucrose percent due t o boron appl ica t ion h a d also been r eco rded by 
HAMENCE—ORAM (1964). T h e e f fec t of boron o n t h e sugar c o n t e n t of the beet m a y b e due to 
its possible role in sugar t r ans loca t ion (GAUCH—DUGGAR 1954). A relationship b e t w e e n the 
complexing p rope r ty of b o r a t e and sugar t r ans loca t ion has b e e n implicated. MCLLRATH—-
POLSER (1956) have argued t h a t boron p r e v e n t s excessive po lymer i za t i on of sugar a t t h e site 
of sugar syn thes i s which l eads t o more sugar r e se rves in the b e e t . 
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Table 1 
Influence of boron application on fresh weight and sucrose percentage of sugarbeel root 
Variet ies 
Boron added to soil (ppm) 
Fresh beet weight (g pe r pot) Sucrose pe r c e n t 
0 0.5 1.0 1.5 0 0.5 1.0 l.S 
L26700 225.5 238.0 283.8 173.2 11.30 12.80 11.95 12.10 
U S H - 9 196.0 221.3 211.5 173.5 11.10 12.20 13.00 13.90 
Marocpoly 224.5 271.3 259.6 257.0 9.50 13.00 11.85 11.60 
Resistapoly 214.4 248.5 227.5 178.1 11.75 13.80 12.30 12.00 
K W S - E 219.7 267.5 277.6 251.5 10.30 12.30 12.80 11.10 
Hh-Soker i 202.0 306.5 321.6 280.1 10.65 11.75 12.10 13.00 
L29619 186.0 242.7 248.9 224.0 10.90 12.50 12.70 14.10 
Mean 209.7 256.5 261.5 219.6 10.78 12.62 12.38 12.54 
C.D. at 5 per cent ; 
Among boron levels 
Among varieties 
Boron levels X varieties 
N.S. = Not significant 
Fresh beet we igh t 
27.23 
36.02 
N.S. 
Sucrose pe r cent 
0.46 
0.64 
1.18 
Table 2 
Influence of boron application on gross sugar yield of sugarbeet 
B o r o n added to soil ( p p m ) 
P e r c e n t increase 
Varieties 0 0.5 1.0 1.5 
of gross sugar yield 
in b o r o n over 
Gross sugar yield (g per p o t ) no b o r o n t r ea tmen t 
L26700 25.14 30.46 33.92 20.96 + 34.9 
USH-9 21.74 26.49 27.42 24.12 + 27.6 
Marocpoly 21.33 35.27 30.68 23.39 + 65.3 
Resistapoly 25.21 34.29 27.98 21.37 + 36.0 
KWS-E 22.63 32.90 35.53 27.92 + 56.9 
Hh-Sokeri 25.53 36.01 38.93 36.41 + 52.1 
L29619 20.27 30.21 31.62 31.58 + 55.7 
Mean 23.12 32.30 32.30 26.53 
— 
C.D. at 5 per cent ; 
Among boron levels 
Among varieties 
Boron levels X varieties 
Fresh bee t we igh t 
4.58 
4.97 
N.S. 
Sucrose per cent 
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Suscept ib i l i ty of s u g a r b e e t varieties to b o r o n deficiency. T h e susceptibili ty of sugar-
beet var ie t ies to boron def ic iency m a y be exp la ined on the basis of t h e increase in g ros s sugar 
yield. Var i e ty Marocpoly was f o u n d to be mos t suscept ible to b o r o n deficiency and i t recorded 
a 65.3 per cen t increase in t h e gross sugar y ie ld w i t h boron over t h e control. V a r i e t y U S H - 9 
was t he l eas t susceptible to b o r o n deficiency a n d i t produced o n l y 27.6 per cent m o r e sugar 
yield (Table 2). The seven s u g a r b e e t varieties fo l lowed the following order with r e spec t t o their 
suscept ib i l i ty to boron def ic iency ; Marocpoly > K W S - E > L29619 > Hh-Sokeri > Res i s ta -
poly > L26700 > USH-9. 
T h e high suscept ibi l i ty of Marocpoly t o b o r o n deficiency m a y be due to i t s genetic 
cons t i tu t ion . T h e variet ies Marocpo ly and Res i s t apo ly were anisoploid i.e. a mixture of diploid, 
triploid a n d te t rap lo id . The d i f fe rent ia l n a t u r e of t h e two anisoploid varieties in suscep t ib i l i ty 
100 
80 
60 
L 26700 
_J I  
USH —9 
100 
60 
MAROCPOLY  
О 
RESISTAPOLY 
100 
80 
60 
AO 
KWS-E Hh - S O K E R I 
AVERAGE 
100 
80 
60 
AO 
2C AO 60 80 
BORON CONTENT ( p p m ) OF BLADE 
20 AO 6 0 80 
BORON CONTENT (ppm) OF BLADE 
Fig. 1. Re la t ion between f resh we igh t of root a n d b o r o n concen t ra t ion in the blade of s u g a r b e e t 
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t o bo ron deficiency c a n be explained o n t he basis of t h e i r genetic cons t i t u t ion . There migh t b e 
c e r t a i n genes, c o n s t i t u t i n g the genetic m a k e up of t he v a r i e t y , which m i g h t be responsible f o r 
t h e differential r e s p o n s e of the two anisoplo id variet ies t o boron deficiency. 
Critical b o r o n concentra t ion in t h e blade. The c h e m i c a l analysis of p l a n t tissues as a 
m e a s u r e of assessing t h e nutr ient r e q u i r e m e n t s of t h e p l a n t has often b e e n based on the con-
c e p t s of the p lan t n u t r i e n t calibration c u r v e and cr i t ical n u t r i e n t concen t r a t ion (ULRICH 1948). 
The plant n u t r i e n t calibration c u r v e relates p l a n t g r o w t h to the n u t r i e n t concen t ra t ion 
of a specific p lan t p a r t , a s for example, w h e n the f resh or d r y weight of tops a n d roots are p l o t t e d 
a s a funct ion of t h e b o r o n concen t ra t ion of the pe t io les or blades of e i t h e r young, r ecen t ly 
m a t u r e d or old l e a v e s . When p lo t t ed in this m a n n e r , t h e plant n u t r i e n t ca l ibra t ion c u r v e 
p o s t u l a t e s the e x i s t e n c e of three z o n e s of nu t r i t ion ; z o n e of deficiency, zone of a d e q u a c y , 
t r a n s i t i o n zone. I t is t h e t ransi t ion zone t h a t c o n t a i n s t h e critical n u t r i e n t concent ra t ion , 
d e f i n e d as t ha t c o n c e n t r a t i o n of the e l e m e n t in the p l a n t t i s sue at which a s igni f icant r e d u c t i o n 
i n y ie ld of about 5 t o 10 per cent f r o m the m a x i m u m is observed (ULRICH 1962). Wi th in t h e 
t r a n s i t i o n zone b o t h nu t r i en t concen t r a t i ons and y i e l d s increase s imul taneous ly as m o r e 
n u t r i e n t s are a b s o r b e d b y the the p l a n t . 
The crit ical b o r o n concent ra t ion for the g rowth of dif ferent s u g a r b e e t varieties v a r i e d 
f r o m 28 to 39 p p m i n t h e mature leaf blades. This r a n g e approximates t h e breaking p o i n t of 
t h e curve. Below t h i s r ange of va lues , p l a n t s tend t o b e def ic ien t in boron a n d above t hey a r e 
wel l supplied. T h e l o w e s t critical c o n c e n t r a t i o n (28 p p m ) was in variet ies U S H - 9 and Res i s t a -
p o l y whereas the h i g h e s t critical b o r o n concentra t ion w a s in the variety L 26700. The a v e r a g e 
c r i t i c a l boron c o n c e n t r a t i o n of all t h e var ie t ies was 34 p p m (Fig. 1). 
Calcium-boron relat ionship in sugarbee t . The r e l a t i onsh ip be tween calc ium and b o r o n 
w a s observed b y REEVE—SHIVE (1943). They observed t h a t when p l a n t s were supplied w i t h 
increasing a m o u n t s of calcium, they r equ i r ed more b o r o n t o prevent de f i c i ency and wi th h i g h 
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Fig. 2. Relation b e t w e e n calcium b o r o n rat io of b lade a n d relative yield (pe r cent fresh we igh t 
of root) 
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a m o u n t s of calcium, p l a n t s could w i t h s t a n d larger a m o u n t s of boron w i t h o u t any toxic e f f ec t . 
R e s u l t s in the e x p e r i m e n t revealed t h a t t he increase in a d d e d boron to t h e subs t r a t e decreased 
t h e calcium : boron r a t i o in the leaf b l a d e . An a t t emp t h a d been made to d e t e r m i n e the re la t ion-
sh ip between t he y ie ld and the ca lc ium : boron ra t io in t h e leaf blade. T h e curve o b t a i n e d 
be tween the re la t ive yield (percent f r e s h beet weight) a n d calcium : boron r a t i o in the b lade o n 
a n equivalent basis indica ted t h a t t h e ideal ratio be tween t h e calcium a n d b o r o n for m a x i m u m 
yie ld (100 per cen t ) was 220 to 1. I t would appear t h a t soils known to be high in avai lable 
ca lc ium should be suspected of p r o d u c i n g boron def ic ien t p lan t s unless p r o v e d otherwise, as 
t h e p lan t s grown t h e r e i n would have a h igh calcium : b o r o n ratio in t he p l a n t ash. 
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N O N - S Y M B I O T I C N I T R O G E N F I X A T I O N B Y A Z O T O B A C T E R 
AS I N F L U E N C E D BY S O I L S A L I N I T Y 
Saline soils occupy vas t areas in U .A.R. especially in t he Nor thern Regions of the Ni le 
De l t a , where the soils contain a b o u t 3000 to 6000 p p m . t o t a l soluble sa l t s including 1800 to 
2400 sodium chlor ide. 
Rec lamat ion of such soils ha s been found to be m o r e easier t h a n t h a t of alkali soils 
which need beside leaching add i t iona l amounts of g y p s u m and organic m a t t e r (TAHA— 
M A H M O U D — I B R A H I M 1 9 6 4 , 1 9 6 5 ) . 
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T h e a i m of the p r e s e n t inves t iga t ion is t o s t u d y the d i s t r i b u t i o n of Azobacler as in-
f luenced b y soil sal ini ty, a n d t o f i n d out h o w d i f f e r e n t c o n c e n t r a t i o n s of sodium ch lo r ide can 
a f fec t t h e r a t e of ni t rogen f i x a t i o n b y cer ta in s t r a i n s of Azotobacter. 
Thi s is f o u n d to be of g r e a t in teres t , s ince m a n y inves t iga to r s h a v e d rawn t h e a t t e n t i o n 
to t h e i m p o r t a n c e of n o n - s y m b i o t i c n i t rogen f i x a t i o n and to t h e p resence of h igh d e n s i t i e s of 
Azotobacter in E g y p t i a n f e r t i l e and d e t e r i o r a t e d soils (ISHAC 1958, MOBAREK 1960, ABDEL-
HAFEZ 1 9 6 2 , H O S N Y 1 9 6 2 , E L - S A I D 1 9 6 3 , V A N C U R A - A B D - E L M A L E K — Z A Y E D 1 9 6 5 , T A H A et 
al. 1 9 6 5 a n d M A H M O U D — Т А Н А — I B R A H I M 1 9 7 4 ) . 
N i t r o g e n f ix ing o r g a n i s m s , however , w e r e k n o w n to b e r e m a r k a b l y r e s i s t e n t t o the 
ac t ion of h i g h c o n c e n t r a t i o n of soluble salts i n t h e soil (LIPMAN—SHARP 1912, BARNES—ALI 
1 9 1 7 , H O S N Y 1 9 6 2 a n d B A B A L S 1 9 6 5 ) . 
I n t h i s respec t , s o d i u m sa l t s have b e e n f o u n d to be u n n e c e s s a r y for t h e g r o w t h and 
ac t iv i t ies of Azotobacter, a n d excessive a m o u n t s of t h e m m i g h t dep res s f i xa t i on of n i t rogen 
( I S W A R A N — A B H I S W A R S E N 1 9 5 8 , ISWARAN et al. 1 9 6 5 ) . 
O n t h e o t h e r h a n d , a l a rge n u m b e r of a n a l y s e s showed t h a t t h e presence of h i g h con-
c e n t r a t i o n of sa l t s in the soil only rendered Azotobacter inact ive or s l ight ly ac t ive . T h e y , how-
ever, s t a r t e d aga in their a c t i v i t i e s with the r e m o v a l of salts b y i r r iga t ion or l e a c h i n g dur ing 
r e c l a m a t i o n ( G R E A V E S — C A R T E R — L U N D 1 9 2 2 , T A M H A N E — K R I S H N A 1 9 3 1 a n d T A H A — 
M A H M O U D — IBRAHIM 1 9 6 4 , 1 9 6 5 ) . 
20 soil samples were col lected f r o m d i f f e r e n t pa r t s f r o m t h e Nor the rn R e g i o n of the 
Nile D e l t a . T h e y were e x a m i n e d bac ter io logica l ly within 24 h o u r s , t hen air d r i e d , g round , 
sieved t h r o u g h a 2 m m sieve a n d kep t in g lass b o t t l e s for t h e f u r t h e r d e t e r m i n a t i o n s . 
Bac te r io log ica l . Azotobacter were c o u n t e d o n Base m e d i u m 77 (ALLEN 1961) u s i n g the 
d i lu t ion f r e q u e n c y m e t h o d , a f t e r which t h e m o s t probable n u m b e r s were c a l c u l a t e d on the 
oven d r y b a s i s us ing H o s k i n s ' t ab les . 
Azotobacter cu l tures w e r e isolated a c c o r d i n g t o ALLEN (1961). T h e isolates w e r e e x a m i n e d 
for morpho log ica l , cu l tura l a n d biochemical cha rac te r i s t i c s a n d i so la tes n u m b e r s 15, 17 and 
27 were u s e d in t h e p resen t inves t iga t ion . 
Chemica l . Sal t c o n t e n t s were d e t e r m i n e d b y ex t rac t ion w i t h C0 2 - f ree d i s t i l l ed water 
(di lut ion i : 5) a n d e v a p o r a t i o n of a su i tab le a l i q u o t to a c o n s t a n t weight . P h v a l u e s were 
d e t e r m i n e d w i t h a B e k m a n glass electrode in soil suspension (1 : 2.5). Walkely a n d B l a c k wet 
d iges t ion m e t h o d was used f o r t h e d e t e r m i n a t i o n of organic c a r b o n a n d K j e l d a h l m e t h o d was 
used fo r t h e d e t e r m i n a t i o n of t o t a l ni trogen (JACKSON 1958). S o m o g y i me thod (A .O .A .C . 1950) 
was u sed f o r sugar d e t e r m i n a t i o n s . 
I n t h e f i r s t p a r t of t h i s inves t iga t ion , a s t a t i s t i ca l co r r e l a t ion was ca lcu la ted b e t w e e n 
Azotobacter p o p u l a t i o n s a n d sa l t con ten t s of 20 soil samples col lec ted f rom t h e N o r t h e r n 
Region of t h e Ni le De l t a ( T a b l e 1). 
T h i s cor re la t ion w a s f o u n d to he s i g n i f i c a n t l y negat ive (r = —0.84). The h i g h e s t count 
of Azotobacter w a s counted in t h e more fer t i le soi l (T.S.S. = 0 . 4 4 % ) , a n d the lowes t c o u n t was 
recorded in t h e more saline soil (T.S.S. = 9 . 6 1 % ) in the p resen t inves t iga t ion . T h i s , however , 
shows c lear ly h o w sal ini ty cou ld inhibi t t h e g r o w t h and p r o l i f e r a t i o n of Azotobacter. 
T h e g r o w t h of Azotobacter was found a l so t o be affected w i t h soil p H to a g r e a t ex t en t 
as shown in T a b l e 2. 
T h e h i g h e s t counts w e r e ob ta ined in t h i s expe r imen t in soils having p H v a l u e s more 
t h a n 7.9. Azotobacter is well k n o w n to he h igh ly sens i t ive to soil a c i d i t y wi th an o p t i m u m a t p H 
7—8. H o w e v e r , WAKSMAN (1961) s t a ted t h a t Azotobacter u s u a l l y canno t deve lop i n A soil 
hav ing a p H of less t h a n 6.0. I n t h e p resen t i n v e s t i g a t i o n , the m a x i m u m count of Azotobacter 
was r e c o r d e d a t p H 8.2, a n d t h e m i n i m u m c o u n t w a s recorded a t p H 7.3. 
I n t h e second p a r t of t h i s inves t iga t ion , i t w a s found of i n t e r e s t to s t u d y t h e e f f ec t of 
leaching of t h e tox ic salts o n t h e growth a n d p ro l i f e r a t i on of Azotobacter. Soils n u m b e r s 3 and 
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Table 1 
Azotobacter counts, salt contents 
and pH values of the tested soils 
Soil 
No . Loca t ion 
T .S .S . 
/о pH 
Axotobacter 
in million/g 
d r y wt. 
of soil 
1 Mehalet Mosa 0 . 4 4 8 . 2 4 . 6 6 6 
2 „ 3 . 4 4 7 . 8 1 . 5 2 5 
3 Shalma 5 . 2 0 7 . 7 1 . 8 2 0 
4 „ 9 . 6 1 7 . 3 0 . 0 3 8 
5 Bahr E l - b a k a r 4 . 8 4 7 . 9 0 . 8 1 8 
6 99 99 5 . 4 2 7 . 8 0 . 8 0 5 
7 99 99 6 . 8 4 7 . 7 0 . 7 5 3 
8 99 9 9 2 . 1 0 7 . 9 2 . 4 1 1 
9 99 9 9 8 . 3 2 7 . 6 0 . 1 9 1 
1 0 99 99 5 . 1 0 7 . 8 0 . 4 6 2 
1 1 99 9 9 6 . 8 2 7 . 7 0 . 5 7 7 
1 2 Aboul -Akhdar 4 . 1 3 7 . 9 0 . 9 4 8 
1 3 9 9 8 . 1 2 7 . 6 0 . 2 4 0 
1 4 4 . 1 6 7 . 9 1 . 3 0 1 
1 5 Sakha 1 . 1 8 8 . 1 2 . 4 2 2 
1 6 0 . 6 8 8 . 2 4 . 3 0 1 
1 7 Menshat Selim 6 . 2 0 7 . 6 0 . 4 3 0 
1 8 99 99 8 . 1 0 7 . 3 0 . 3 8 0 
1 9 99 99 7 . 6 2 7 . 4 0 . 1 4 6 
2 0 99 99 9 . 1 8 7 . 2 0 . 0 8 7 
Table 2 
Effect of soil pH on the growth of Azotobacter 
p H 
Count of Axotobacter in 
mil l ion/g d ry wt. of soil 
< 7 . 3 0 . 0 3 7 — 0 . 3 8 0 
7 . 3 - 7 . 6 0 . 0 7 8 — 0 . 4 3 0 
7 . 6 - 7 . 9 0 . 1 9 1 — 1 . 3 0 1 
7 . 9 — 8 . 2 0 . 9 4 8 — 4 . 6 6 6 
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13 were used for t h i s s t udy . One k g of soil was p l a c e d in a glass t u b e w i t h a narrow n e c k , in 
w h i c h a piece of glasswool was p u t t o facil i tate t h e leaching process . T h e glass t ubes were 
a r r a n g e d under t h e labora tory c o n d i t i o n , where t h e soils were s u b m e r g e d with t ap w a t e r 3 
t i m e s . Sampling w a s carried ou t b e f o r e t h e following app l ica t ion of w a t e r , a t 2, 4 and 8 w e e k s . 
F r e s h samples were used for t h e c o u n t i n g of Azotobacter, and air d r i e d soils were u sed for 
c h e m i c a l d e t e r m i n a t i o n s . 
As shown in T a b l e 3, a g r a d u a l decrease was r eco rded in the s a l t con t en t s of b o t h soils . 
T h i s was expected d u e to the l e a c h i n g process. H o w e v e r , the h ighes t a m o u n t of sa l t s were 
l e a c h e d af ter t h e f i r s t washing. T h e s e were found t o b e 60 per c e n t a n d 68 per cent of t h e 
t o t a l leached sa l t s in t he two r e c l a i m e d soils r e spec t ive ly . 
Table 3 
The effect of leaching of saline soils on T.S.S., pH values, 
total nitrogen and counts of Azotobacter 
SoU No. 3 Soil N o . 13 
T i m e in 
weeks 
T.S.S. 
% 
p H T .N. 
% 
Azotobacter Time in 
weeks 
T.s.s. 
% 
p H T.N. 
% 
Azotobacter 
0 
2 
4 
8 
5.20 
2.48 
1.62 
0.68 
7.7 
7.9 
8.0 
8.0 
0.085 
0.079 
0.080 
0.080 
1.820 
4.620 
5.046 
4.014 
0 
2 
4 
8 
8.12 
3.15 
1.74 
0.79 
7.6 
7.9 
7.9 
8.1 
0.102 
0.090 
0.090 
0.098 
0.240 
3.537 
3.899 
5.114 
Azotobacter i n million (g. d r y w t . of soil). 
A s o m e w h a t g radua l inc rease in soil p H w a s also recorded d u r i n g t h e leaching p rocess , 
p H values r e a c h e d 8.0 and 8.1 in t h e two soils, r espec t ive ly . This c o u l d be a t t r i b u t e d t o eli-
m i n a t i o n of t h e e f f e c t of salt c o n c e n t r a t i o n , giving t h e oppo r tun i t y f o r t h e exchangeable a n d 
soluble sodium t o r e a c t by p r o d u c i n g sodium c a r b o n a t e and b i c a r b o n a t e and increasing t h e p H 
v a l u e of t h e s o i l s (TAHA MAHMOUD—IBRAHIM 1 9 6 5 ) . 
The leach ing of salts has c a u s e d a signif icant increase in Azotobacter popula t ions in b o t h 
soils. The m a x i m u m increase was r e c o r d e d af ter 2 w e e k s , accompanied b y the m a x i m u m loss of 
sa l t s . This shows c lear ly the tox ic e f f e c t of salts on t h e growth and p ro l i fe ra t ion of Azotobacter. 
However , t he ac t iv i t i e s of Azotobacter were negligible and no inc rease was detec ted in t h e 
t o t a l nitrogen c o n t e n t of bo th soils . On the o ther h a n d , the to ta l n i t r o g e n content s h o w e d a 
s o m e w h a t s ign i f i can t decrease, w h i c h could he a t t r i b u t e d to the l e a c h i n g of soluble n i t r o g e n . 
Later , i t w a s found of i n t e r e s t to s tudy, in p u r e cultures, t h e e f fec t of d i f f e r e n t con-
cen t r a t ions of s o d i u m chloride o n t h e nitrogen f i x a t i o n process. Cu l tu re s number 15, 17 a n d 27 
were , however, u s e d in this e x p e r i m e n t . The f i rs t t w o s t ra ins were i so l a t ed f rom a h ighly sal ine 
soil, № 13, a n d t h e th i rd s t ra in f r o m the soil № 1, h a v i n g the lowes t concent ra t ion of sa l t s . 
T h e various s t r a i n s were cul tured in 25 ml of BURK'S so lu t ion (1930) w i t h t races of m o l y b d e n u m 
a n d boron in E r l e n m e y e r f lasks of 500 ml capac i ty , a n d to which d i f f e r e n t concen t ra t ions of 
s o d i u m chloride u p to 4 % were a d d e d . Three r ep l i ca t e s were car r ied o u t , and the f l a s k s were 
i n c u b a t e d a t 28°C, for 15 days. A n a l y s e s were c a r r i e d o u t in dup l ica tes , and the average r e su l t s 
expressed as m g n i t rogen f ixed p e r 1 g c i carbon u t i l i zed are shown in T a b l e 4. 
I t is e v i d e n t f rom the p r e s e n t da ta t h a t n i t r o g e n f i xa t i on w a s inhibited b y s o d i u m 
chloride. The r a t e of inhibit ion d e p e n d s to a g r e a t e x t e n t on the s o u r c e of the cu l tu re s used . 
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T h a t is, cul tures isola ted f r o m soils of h ighe r salinity showed a lower ra te of inhibi t ion t h a n 
t h a t isolated f r o m non-sa l ine soil. 
The critical concen t r a t ion a t which Azotobacter showed a significant decrease in their 
abil i t ies for ni t rogen f i x a t i o n varied also w i t h t he different s t r a in s . This was f o u n d to he a t t he 
concen t ra t ions of 1 .5%, 0 .8% and 0.4% f o r t h e cultures n u m b e r 15, 17 and 27, respectively, 
denot ing t h a t s t ra ins i so la ted f rom saline soils could be a f f e c t e d to a lesser e x t e n t with higher 
concen t ra t ions of sod ium sa l t s t han t h a t i so la ted f rom non-sa l ine soils. 
Table 4 
Effect of sodium chloride on nitrogen fixation 
by the different strains of Azotobacter 
Sodium chloride, 
% 
m g nitrogen fixed/g ca rbon utilized 
Strains No . 
IS 17 27 
Control 1 2 . 8 1 1 . 6 1 1 . 8 
0 . 0 5 1 3 . 0 1 1 . 4 1 1 . 8 
0 . 1 0 1 3 . 6 1 3 . 8 1 2 . 0 
0 . 2 0 1 2 . 8 1 2 . 0 1 1 . 2 
0 . 4 0 1 2 . 2 1 1 . 9 2 . 9 
0 . 6 0 1 2 . 0 1 2 . 3 2 . 6 
0 . 8 0 1 2 . 4 8 . 4 — 
1.00 1 2 . 0 8 . 0 — 
1 . 5 0 5 . 8 8 . 0 — 
2 . 0 0 2 . 2 0 . 3 — 
3 . 0 0 1 . 2 — — 
4 . 0 0 0 . 2 
— — 
T h e d a t a also showed t h a t lower concen t ra t ions of sod ium chloride u p t o 0.1% had a 
s o m e w h a t s ignif icant e f fec t in increasing n i t rogen f ixa t ion b y t he 3 cu l tu res of Azotobacter. 
This, however , showed t h a t sodium salt m a y p lay a role in t h e process of n i t r o g e n f ixat ion. 
Azotobacter were f o u n d to he p re sen t a t higher dens i t ies in Egyp t i an fe r t i l e soils t h a n 
o b s e r v e d a n y w h e r e e l s e ( I S H A C 1 9 5 8 , M O B A R E K 1 9 6 0 , A B D E L - H A F E Z 1 9 6 2 , T A H A et al. 1 9 6 5 ) . 
Similar ly , the i r occurrence a t relatively h i g h densities in sal ine and alkali soils of Egyp t was 
f o u n d to be very in t e res t ing (HOSNY 1962, EL-SAID 1963, TARA—MAHMOUD—IBRAHIM 1964, 
1 9 6 5 ) . 
I n the p resen t inves t iga t ion , a s ign i f i can t negat ive correlat ion (r = —0.84) was cal-
cula ted be tween salt concent ra t ions and c o u n t s of Azotobacter in 20 saline soils va ry ing in the i r 
salt conten ts . This shows t h e toxic effect of sal ts on the g r o w t h and prol i fera t ion of Azotobacter. 
The rec lamat ion of such soils b y w a s h i n g and leaching the excess s a l t s is expected t o 
increase the g rowth a n d prol i ferat ion of Azotobacter. This is w h a t has exact ly h a p p e n e d in th i s 
inves t iga t ion . Two saline soils were washed b y water , and sa l t s leached out , w h i c h significantly 
increased Azotobacter popu la t ion in b o t h soils. The m a x i m u m increase was para l le l with t h e 
m a x i m u m decrease in t h e salt contents . T h i s denotes t h a t t h e presence of h i g h concentra t ion 
of sal ts in the soil only rendered Azotobacter inac t ive or s l ight ly active. This w a s found to be in 
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a g r e e m e n t w i t h G R E A V E S — C A R T E R — L U N D ( 1 9 2 2 ) , T A M H A N E — K R I S H N A ( 1 9 3 1 ) , I S W A R A N — 
A B I I I S W A R S E N ( 1 9 5 8 ) a n d T A H A M A H M O U D — I B R A H I M ( 1 9 6 4 , 1 9 6 5 ) , w h o f o u n d t h a t t h e r e -
m o v a l of toxic salts b y i r r iga t ion or l each ing dur ing r ec l ama t ion significantly increased Azoto-
bacter ac t iv i t ies . 
O n e should also a d d t h a t the rec la imed soils must be a m e n d e d with o rgan ic ni t rogenous 
ma te r i a l s , since the r e c l a m a t i o n of such soils causes, as a r e s u l t of leaching, a significant 
decrease in the soluble n i t r o g e n contents. 
Azotobacter cu l tu res isolated f rom d i f f e r e n t soils h a v e also showed a d i f f e r e n t response 
t o w a r d s sodium chloride. 3 s t ra ins were c u l t u r e d in b ro th m e d i u m containing d i f fe ren t con-
c e n t r a t i o n s of sodium ch lo r ide ranging f r o m zero to 4 per cen t . I n general, the n i t rogen f ixa t ion 
process h a s been inhibi ted b y sodium chlor ide . The critical concen t ra t ion a t wh ich Azotobacter 
showed a significant dec rease in the abili ty f o r nitrogen f i x a t i o n was found to be a t 1 per cent . 
This , h o w e v e r , depends u p o n the source of t h e strains. Azotobacter isolated f r o m the mos t 
saline soil was found to b e more resis tant t o t he inhibition ac t ion than t h a t i sola ted f rom a 
sl ightly sal ine soil. In o t h e r words, the c o n c e n t r a t i o n of s o d i u m chloride which h a d inhibi ted 
the n i t r o g e n f ixat ion p r o c e s s was higher f o r Azotobacter i so la ted f rom soil con ta in ing more 
soluble s a l t s than for t h e o rgan i sm isolated f r o m less saline soi ls . 
H e n c e , it can be conc luded t h a t w i t h the except ion of A. halophylum and those of 
mar ine h a b i t a t , which a re p robab ly the v a r i e t i e s of the fo rmer , Azotobacter in c o m m o n soils are 
only i n a c t i v a t e d by high concent ra t ions of s a l t s , but with t h e lowering of the concen t ra t ion of 
salts t h e y again s ta r t s h o w i n g normal ac t iv i t i e s . 
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P H Y S I O L O G Y O F H O S T - P A T H O G E N I N T E R R E L A T I O N 
W I T H R E S P E C T TO P R O T E I N L E V E L S 
Recent ly i t ha s been d e m o n s t r a t e d in t he i n t e rna t iona l l i te ra ture , t h a t the pu r in - type 
synthet ica l cy tok in in s in the N 6 -der iva t ives (kinet in, benzyladenine) (OSBORNE 1962), as well 
as the na tu ra l cy tok in ins (zeat in, d ihydrozea t in ) have r emarkab le biological ef fect iv i ty on t h e 
s t imula t ion of t h e synthesis of nucleic acids and pro te in (VAN OVERBEEK 1966). I t has likewise 
been conf i rmed b y us, t h a t t he non pu r in - type benzimidazole (POZSÁR—KIRÁLY—EL НАМ-
MADY 1967), a n d t he pyr imidine t y p e 6-methylurac i l (pseudothymine) (POZSÁR—MATOLCSY 
1968) have a s imi lar biological ac t iv i ty on the synthes is in tens i ty of p ro te in and i ts con t en t s 
respect ively. 
On the o t h e r hand for a large n u m b e r of pu r in s (9-methyladenine , 9 -methylbenzyl -
adenine, 7 ,9-d imethylbenzyladenine) , pyr imidines (6-methyluraci l , 6-azauraci l , 6 - aza thymine 
and the p o t e n t i a l precursors for t h e 6-methyluraci l ) , benzimidazoles (N ,N ' -d ime thy lbenz -
imidazole, 2-aminobenzimidazole , Benla te , Thiabendazole) (POZSÁR 1972) labelled with rad io-
act ive carbon on t h e me thy l groups , we have shown, t h a t these compounds h a v e a deme thy l -
a t ion process in t h e metabol ism, and on effect iv i ty on t h e pro te in synthesis . I n th is pape r t h e 
biological a c t i v i t y of cytokinins and res is tance fac to rs (systemic fungicides) have been de-
mons t ra t ed f i r s t of all by changing d i f fe ren t p ro te in f r ac t ions under t he e f fec t of infec t ion 
and vary ing t h e cases of t r e a t m e n t wi th bioact ive compounds . 
The e x p e r i m e n t s were pe r fo rmed wi th whea t ( T r i t i c u m aestivum L.) Bezostaya-1 , a n d 
B á n k u t i 1201 va r i e t i e s , and wi th b e a n (Phaseolus vulgaris L.) P in to v a r i e t y . 
In the case of Bezostaya-1 w h e a t leaves the in t ens i ty of protein syn thes i s was inves t iga t -
ed with the aid of radiocarbon label led glycine-l-1 4C, in t h e di f ferent p ro t e in f rac t ions a f t e r 
incorpora t ion a t t h e following shor t in terva ls ; 3, 6, 12, 18, 24 hours . T h e leaf pro te in was 
f r ac t iona ted w i t h 0 . 5 % NaCl, 4 N H 4 N O H , and 2 0 % N a O H , and the syn thes i s in tens i ty was 
character ized on t h e basis of t he rad ioac t iv i ty of d i f f e r en t f rac t ions . T h e specific ac t iv i ty of 
the applied glycine- l - 1 4 C was 26 m.c i . /mmole , and the ac t iv i ty of the ex te rna l solution 0.5 micro 
ci./ml. The leaf s egmen t s were f loa t ed for 4 hours , and t he rad ioac t iv i ty was measured wi th t h e 
aid of the l iquid-scint i l la t ion m e t h o d . 
In the fol lowing exper iments t he f r ac t iona t ion of t he leaf p ro te in was per formed b y 
Sephadex gel c h r o m a t o g r a p h y , and t h e d i f fe ren t f r ac t ions were character ized b y the i r molecular 
weights. The p r i m a r y leaf g rowth a n d senescence of P i n t o bean could be d e m o n s t r a t e d b.y t h e 
molecular weight of t he d i f ferent p ro t e in f rac t ions . T h e f i r s t (12,000 molecular weight) a n d 
second (24,000 molecu la r weight) f r ac t i ons of p ro te in were p robab ly analogous wi th the soluble 
(0 .5% NaCl) f r a c t i o n s . The ra t io a n d changes of t he d i f f e ren t protein f r ac t i ons in the su r face 
growth of bean leaves was inves t iga ted for t he eva lua t ion f r o m the pathophysiological r e spec t 
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(POZSÁR—HORVÁTH—LEHOCZKY—SÁROSPATAKI 1969), and for determining the biological 
effectivity of the imidazole derivat ives. 
The host-parasi te re la t ionship may be characterized by separat ing the protein f rom the 
heal thy and infected whea t and bean leaves. The pathological effect on the prote in level is 
related to t he senescence of t he leaf development , and the action of different systemic fungicides, 
in the cases of obliged paras i tes . 
The effect of adenine- type cytokinins and the benzimidazole derivatives was compared 
with the synthesis intensi ty of the different prote in fract ions. The pr imary half leaves of 
seedlings were t reated once a day for 6 days, a n d in the second week — before the separat ion 
— the p l an t s remained in t h e unt rea ted form (POZSÁR—KIRÁLY—EL HAMMADY 1967). 
The pathophysiological investigation on t h e protein level presents a possibility for the 
in terpre ta t ion of the biological effectivity of t h e cytokinins and the hormone-like biological 
activity of the benzimidazole t ype systemic fungicides. 
The intensi ty of p ro te in synthesis in t he leaf tissues can be well characterized by the 
incorporat ion of the radiocarbon labelled amino acids (glycine-l-1<C) into the different f ract ions , 
with the m e t h o d of f loating for various lengths of t ime, as described in an earlier paper (POZSÁR 
1971). W i t h the aid of the par t ia l f rac t ionat ion of the leaf prote in in the Bezostaya-1 wheat 
variety we have succeeded in proving direct ly t h a t the highest radioact ivi ty per un i t t ime 
accumulates in the soluble p ro te in fraction, as shown in Table 1. In the different protein f ract ions 
the radioact ive carbon labelled amino acid incorporated at va ry ing rates, which are the con-
sequence of the synthesis in tens i ty . The radioac t iv i ty of the insoluble protein f ract ion could be 
demonst ra ted only much la te r and was lower t h a n in the soluble fract ions. 
The different molecular weight protein f rac t ions in the development of the leaf varied 
with a similar tendency. On the basis of the d a t a in Table 2 it can be seen, t ha t there was a 
relatively higher ra te in t he lower molecular weight protein f rac t ions , t han in the bigger ones 
in the f i r s t phase of leaf development . The lower molecular weight protein f rac t ions of the 
bean leaf become relatively diminished, while t he r a t e of the highest molecular weight f ract ions 
related to t h e earlier phases increases. The f i r s t and second f rac t ions in the processes of senes-
cence decreased by 60 and 43 per cent, respectively, the middle f rac t ions increased b y 20 and 
46 per cent respectively, a t t h e same t ime the investigated highest f ract ion increased by 53 
per cent re la ted to the original phase. The decrease of the lower molecular weight f ract ions 
showed a ve ry strong posi t ive correlation with t h e phytopathological virulence of the sensitive 
host p lan t s . 
Table 1 
Synthesis intensity of different soluble protein fractions 
of Bezostaya 1 wheat leaves, tested by the incorporation 
of 1000 c.p.m./100 mg fresh weight radioactive carbon 
labelled glycine-l-l,C in 
Incorpora t ion 
in hours 
Solubility in 
0.5% NaCl 4 N N . N O H 20% NaOH 
3 
6 
12 
18 
24 
12.5 
20.1 
34.2 
43.7 
51.3 
3.1 
13.6 
22.0 
29.3 
10.6 
16.2 
1 . 4 
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Table 2 
Changes in the different protein fractions of Pinto bean leaves, with 21.2% protein 
content, characterized by the molecular weight, and the indication of the virulence 
of U. phaseoli 
Prote in molecular w e i g h t (1000 x ) 
Virulence 
12 24 36 120 400 
3.7 5.9 5.0 5.2 1.3 n o t a t all 
3.5 5.1 5.1 6.0 1.4 ve ry difficult 
3.2 4.0 5.6 7.2 1.2 d i f f icul t 
2.6 3.1 5.7 7.3 2.4 easy 
2.1 2.4 6.0 7.6 2.0 v e r y easy 
— 60 — 43 + 20 + 46 + 53 
D e v e l o p m e n t 
of l eaves in days 
4 
8 
12 
16 
20 
Ranges in t he percentage 
of f rac t ions , related to 
the f i r s t phase 
Table 3 
Effect of infections on the different molecular weight fractions of Bánkúti 1201 wheat 
variety, with 13.4 per cent protein content, and of Pinto bean variety, with 21.2 per 
cent protein content, at the sporulation phases expressed by the infection induced 
changes of the different protein fractions as a percentage 
B á n k ú t i 1201 whea t va r ie ty P i n t o b e a n v a r i e t y 
F rac t ious in 1000 
molecular w e i g h t 
H e a l t h y 
I n f e c t e d b y 
P . graminis 
Changing 
of f r a c t i o n 
in % 
H e a l t h y 
In fec t ed b y 
U. phaseoli 
Changing 
of f rac t ion 
in % 
12 2.1 1.4 66 4.0 2.3 57 
24 1.7 1.1 64 3.2 2.8 87 
36 3.8 5.0 131 5.6 6.4 114 
120 4.3 4.5 104 7.2 7.5 104 
400 1.5 1.4 93 1.2 2.2 183 
On the o t h e r h a n d in t he l a t e r s tage of the in fec t ion the change in t h e ra te of t h e d i f -
f e ren t f r ac t ions h a d a similar m o d e of act ion as n a t u r a l senescence, as shown in T a b l e 3 . 
According to t h e d a t a obta ined, in t he Vromyces phaseoli infected t w i n leaves the 12,000 
f rac t ion decreased to 57 per cen t , a n d in the case of Puccinia graminis f . sp. triticii i n f ec t ed 
whea t leaves t h e in tens i ty of level d iminu t ion rose to 66 pe r cent re la ted t o t h e heal thy con t ro l s 
while the h igher f r ac t ions increased u n d e r the effect of infect ion, a t t he sporula t ion phases . 
According t o t he resul ts of t h e exper iments car r ied ou t wi th the n e w pur in , py r imid ine 
a n d benzimidazole t y p e syn the t ic p l a n t hormones, b ioac t ive compounds a n d resistance f a c t o r s 
we produced a m o r e analogous biological ef fec t iv i ty , c o m p a r e d to the ear l ier phase of develop-
m e n t of t he leaves . The level of lower molecular we igh t f rac t ions increased pr imari ly in t h e 
leaves of the h o s t p l a n t s (Table 4). T h e level increase showed + 3 7 % and + 2 2 % in the a v e r a g e 
values, and t h e m e a n decrease of t h e 400,000 molecular we igh t f rac t ion was 77 per cent r e l a t e d 
to the u n t r e a t e d control , in t he case of t he Pinto b e a n va r i e ty . 
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Table 4 
Effect of one week treatments of cytokinins and resistance factors (benzimidazole type systemic 
fungicides) on the changing of different molecular weight protein fractions one week after the 
end of treatments, at 21.1 per cent protein content, related to the dry weight of Pinto bean leaves 
Bioactive compounds 
Control 
Kinetin 
Benzyladenine 
6-Methyluracil 
Benzimidazole 
5,6-Dimethylbenzimidazole 
2-Amino benzimidazole 
"Ben la te" 
"Thiabendazo l" 
Mean value re la ted to the con t ro l 
Difference of m e a n value as a percentage f rom 
the control 
Applied Pro te in molecular weight (1000 x ) 
ppm 
12 24 36 120 400 
3.2 4.0 5.1 6.2 2.6 
50 4.5 5.1 4.7 6.0 0.8 
30 4.9 5.0 4.6 5.8 0.7 
200 4.2 4.8 5.1 5.7 1.3 
200 4.3 5.0 5.0 5.8 1.0 
200 4.2 4.7 5.5 6.0 0.7 
200 4.7 5.1 5.2 5.8 1.3 
200 4.1 5.0 5.3 6.0 0.7 
200 4.4 5.1 5.4 5.6 0.6 
4.4 4.9 5.0 5.8 0.88 
+ 3 7 + 22 — 2 — 7 — 77 
The e f f e c t of synthet ic cy tok in ins and t he res is tance fac to rs ( sys temic fungic ides) a t the 
protein level p roduced a r e m a r k a b l e ra te of change wi th the d i f f e r en t f rac t ions , f i r s t of all in 
the t rea ted l eaves the increased level of lower molecu la r weight (soluble) can be a t t r i b u t e d to 
the protein f r a c t i ons . The s ign i f i can t change of d i f f e r e n t f rac t ions in t h e protein level is pe rhaps 
not i n d e p e n d e n t of the increase of immunological act ive specif ici ty f rac t ions . 
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E F F E C T O F N I T R O G E N F E R T I L I Z A T I O N 
O N T H E P R O T E I N C O N T E N T A N D A M I N O A C I D C O M P O S I T I O N O F W H E A T G R A I N 
The increase of p ro t e in c o n t e n t in w h e a t gra in owing to n i t rogen f e r t i l i za t ion has been 
r e p o r t e d b y s e v e r a l w o r k e r s (HALLIDAY 1 9 6 0 , PFAFF 1 9 5 5 , LINSER 1960, PRIMOST 1960 a n d 
AUSTIN et al. 1971). F r o m the n u t r i t i o n a l po in t this inc rease is i m p o r t a n t p r o v i d e d there is no 
i m b a l a n c e in t h e c o m p o s i t i o n of t h e v a r i o u s amino ac ids in t h e pro te ins . S tud ie s on t h e s e 
a s p e c t s are necessa ry pa r t i cu la r ly in v i e w of the o b s e r v a t i o n s m a d e by seve ra l workers t h a t 
s o m e of the essen t ia l a m i n o acids dec rea se when t h e p r o t e i n c o n t e n t increases d u e to n i t rogen 
f e r t i l i z a t ion . A n e g a t i v e corre la t ion b e t w e e n the lys ine a n d t o t a l p ro t e in c o n t e n t of w h e a t 
g r a i n h a s b e e n r e p o r t e d b y G U N T H A R D T — M C G I N N I S 1 9 5 7 , L A W R E N C E et al. 1 9 5 8 , M C D E R M O T T — 
P A C E 1 9 6 0 , S I M M O N D S 1 9 6 2 , B H A I D et al. 1 9 6 9 a n d A U S T I N et al. 1 9 7 2 . L A R S E N — N I E L S E N 1 9 6 6 
f o u n d decreases of ly s ine , th reonine a n d val ine and increases of g l u t a m i c ac id , prol ine a n d 
p h e n y l a l a n i n e in w h e a t p ro te in when n i t r o g e n was app l ied in t h e fo rm of a m m o n i u m su lpha t e . 
O n t h e o ther h a n d HUCKLESBY et al. 1971 r epo r t ed t h a t t h e q u a l i t y of g ra in w i t h reference t o 
a m i n o acid compos i t i on was not a f f ec t ed w i t h split doses of n i t r o g e n on some l a t e spr ing whea t s . 
T h e s e d ivergent r e s u l t s appea r to p o i n t o u t possible v a r i e t a l d i f ferences w i t h r ega rd to t h e 
t u r n o v e r of amino ac ids wi th n i t r o g e n fe r t i l i za t ion . I n t h i s work two h igh yie lding w h e a t 
v a r i e t i e s have been s t u d i e d with r e g a r d s to t h e ef fec t of n i t r o g e n fe r t i l i za t ion on pro te in a n d 
a m i n o acid c o m p o s i t i o n . 
Grains of w h e a t var ie t ies K a l y a n s o n a and H e e r a g r o w n unde r 0, 80 a n d 160 kg .n /ha 
d u r i n g t h e crop s e a s o n 1971—72 were t e s t e d for t o t a l p r o t e i n and amino ac id composi t ion . 
T o t a l p ro te in ( N x 5 . 7 ) w a s d e t e r m i n e d accord ing to t h e u s u a l m a c r o - K j e l d a h l m e t h o d . T h e 
a m i n o acid compos i t i on was s tudied u s i n g a Technicon a u t o m a t i c amino acid ana lyzer . A de-
f a t t e d sample c o n t a i n i n g 5 mg p ro te in w a s hydro lysed by r e f l u x i n g wi th 6 N HCl for 22 hours . 
A f t e r t h e removal of ac id b y e v a p o r a t i o n u n d e r r educed p re s su re , t h e r e s idue w a s dissolved in 
2 m l of c i t ra te b u f f e r of p H 2.875. A l i q u o t measur ing 0 .4 m l was used fo r t h e d e t e r m i n a t i o n 
w i t h t h e analyzer a c c o r d i n g to the m e t h o d descr ibed b y MOORE—STEIN (1954). 
T h e d a t a f o r p r o t e i n and a m i n o ac id compos i t ion in K a l y a n s o n a a n d H e e r a are g iven 
in T a b l e s 1 and 2 r e spec t ive ly . T h e p r o t e i n con t en t of t h e g ra in increased m a r k e d l y in b o t h 
t h e va r i e t i e s wi th t h e app l i ca t ion of 80 a s well as 160 k g N / h a . This increase in the case of 
H e e r a was a t a c o n s t a n t r a t e and of h i g h e r m a g n i t u d e t h a n t h a t f ound in K a l y a n s o n a . W i t h 
160 k g N /ha it h a d g i v e n 48.4 per c e n t inc rease over t h e con t ro l (N„) while in K a l y a n s o n a t h e 
i nc r ea se was only 28.7 pe r cent . 
T h e d a t a f o r a m i n o acid c o m p o s i t i o n show t h a t , in genera l , g l u t a m i c acid, a spa r t i c 
ac id , a lanine, va l ine , l euc ine and p h e n y l a l a n i n e increased whi le prol ine, g lyc ine , ty ros ine a n d 
l y s i n e decreased in t h e p ro te in p r o d u c e d a f t e r n i t rogen fe r t i l i za t ion . T h e d a t a f u r t h e r m o r e 
s h o w t h a t the t w o v a r i e t i e s d i f fered m a r k e d l y w i th r e g a r d to the t u r n o v e r of some of t h e 
a m i n o acids in t h e p r o t e i n due to n i t r o g e n fe r t i l i za t ion . C o m p a r e d to K a l y a n s o n a , Heera h a d 
s h o w n marked ly h i g h e r increases in a s p a r t i c acid, va l ine , l euc ine , p h e n y l a l a n i n e and h is t id ine 
p a r t i c u l a r l y with 160 k g N / h a . I n a d d i t i o n , t h r eon ine dec reased in Hee ra while i t w a s u n a f f e c t e d 
in K a l y a n s o n a . A r g i n i n e a n d his t id ine s h o w e d a decreas ing t r e n d in K a l y a n s o n a . 
T h e da ta fo r t h e d i f f e ren t e s sen t i a l amino ac ids expres sed per 1 g of t o t a l essent ial 
a m i n o acids (mg) g t o t a l essent ial a m i n o ac id given in T a b l e 3 clearly show t h a t lysine t e n d e d 
t o dec rease in b o t h t h e var ie t ies wi th n i t r o g e n fe r t i l i za t ion . H e e r a in add i t i on showed m a r k e d 
d e c r e a s e s in t h r e o n i n e c o n t e n t . 
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Table 1 
Protein percentage and amino acid composition in Kalyansona 
(amino ac id ; g/100 g prote in) 
Amino acid 
Nitrogen kg /ha 
Contro l (N„) 80 kg N 160 kg N 
Aspartic acid 6 . 6 3 6 . 4 0 6 . 8 8 
Threonine 2 . 9 3 2 . 9 3 3 . 0 4 
Serine 4 . 3 9 4 . 9 9 4 . 3 4 
Glutamic acid 2 9 . 1 6 3 2 . 7 2 3 3 . 7 6 
Proline 1 0 . 8 3 9 . 8 8 9 . 7 1 
Glycine 4 . 2 4 3 . 8 1 3 . 8 8 
Alanine 3 . 1 4 3 . 3 6 3 . 6 3 
Valine 5 . 2 6 6 . 2 3 5 . 7 8 
Cystine 1 . 8 6 1 . 8 2 1 . 9 2 
Methionine 1 . 9 2 1 . 9 5 1 . 9 6 
Isoleucine 3 . 6 4 3 . 3 8 3 . 6 6 
Leucine 6 . 0 1 7 . 6 9 6 . 7 7 
Tyrosine 3 . 2 1 3 . 0 8 2 . 9 6 
Phenyla lanine 4 . 3 5 4 . 6 0 4 . 7 1 
Ammonia 2 . 8 6 2 . 4 2 2 . 4 0 
Lysine 2 . 9 3 2 . 7 5 2 . 7 8 
Histidine 2 . 3 6 2 . 0 1 2 . 8 8 
Arginine 4 . 5 5 4 . 3 7 3 . 8 0 
T r y p t o p h a n e * 
-
— — 
Protein % 1 0 . 8 8 1 2 . 5 4 1 4 . 0 0 
* Not de te rmined . 
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Table 2 
Protein percentage and amino acid composition in Heera 
(amino acid; g/100 g protein) 
Nitrogen k g / h a 
A m i n o ac id 
Con t ro l (N„) 80 kg N 160 kg N 
Aspartic acid 5.48 6.80 6.65 
Threonine 3.66 2.85 3.05 
Serine 5.05 4.01 5.56 
Glutamic acid 30.43 32.73 33.34 
Proline 10.50 10.66 9.09 
Glycine 4.98 4.71 4.12 
Alanine 3.16 3.64 3.42 
Valine 4.54 5.66 6.20 
Cystine 1.59 1.40 1.57 
Methionine 1.75 1.40 1.73 
Isoleucine 3.25 3.33 3.20 
Leucine 6.40 7.25 7.75 
Tyrosine 3.88 3.45 3.48 
Phenylalanine 4 .78 5.18 5.44 
Ammonia 2.91 2.08 2.17 
Lysine 2.97 3.02 2.80 
Histidine 2.32 2.34 2.86 
Arginine 4.16 5.25 4.18 
Tryptophane* 
— — — 
Protein % 10.95 13.36 16.25 
* Not d e t e r m i n e d . 
Tab le 3 
Amount of essential amino acids in Kalyansona and Heera expressed 
in terms of total essential amino acids 
(mg /1 g to ta l essen t ia l amino acid) 
Essen t i a l amino acid 
K A L Y A N S O N A H E E R A 
Control (N„) 80 k g N 160 kg N C o n t r o l (N„) 80 kg N 160 kg N 
Lys ine 107 93 96 108 105 92 
Phenyla lan ine 160 155 164 175 180 180 
Methionine 71 66 67 64 47 57 
Threon ine 107 99 105 133 99 101 
Isoleucine 134 114 127 118 116 106 
Leucine 222 260 239 234 252 256 
Val ine 194 210 201 165 197 205 
T r y p t o p h a n e * 
— — — — — — 
* N o t determined. 
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S E A S O N A L V A R I A T I O N S IN T H E M I N E R A L C O N T E N T OF W E S T E R W O L D S , 
T E T R O N E A N D N O R M A L R Y E G R A S S V A R I E T I E S 
I N C O M P A R I S O N W I T H B A L A D I 16 B A R L E Y V A R I E T Y 
The i m p o r t a n c e of mixing grasses such as ryeg ra s s and barley w i t h legume forages is 
progressively inc reas ing in the U . A . R . One of the m a i n s tud ies in this f ie ld is t h a t concerned 
w i t h the minera l compos i t ion of t hese grasses. 
I t was f o u n d t h a t as the grasses ma tu re , the p r o t e i n and ash c o n t e n t s fall while t h e 
c r u d e fiber c o n t e n t r ises (WILSON 1889, WOLFF 1895, WAITE—SASTRY 1949, DIJKSTRA 1957). 
FAGAN (1928) s t u d i e d t h e mineral compos i t ion of I t a l i an ryegrass a t d i f fe ren t s tages of g rowth . 
T h e values o b t a i n e d were 3.07, 1.94 a n d 1.10% for n i t r o g e n , 0.88, 0.45 a n d 0 .37% for phos-
p h o r u s ( P 2 0 5 ) a n d 3.75, 3.17 and 2 . 2 0 % for po tass ium ( K 2 0 ) at 2, 6 and 10 weeks of g r o w t h 
respect ively . NORMAN (1933) working w i t h barley f o u n d t h a t bo th ash and p ro t e in s showed an 
in i t i a l increase fo l lowed by a s teady fa l l as deve lopment proceeded. FRAPS—FUDGE (1945) in-
ves t iga ted 64 species of range p a s t u r e grasses and p o i n t e d ou t tha t p ro te in decreased rap id ly 
f r o m the young to t h e in termedia te t o t h e m a t u r e s tage of g rowth . They a d d e d t h a t the re la t ive 
e f f e c t of m a t u r i t y u p o n the protein c o n t e n t varied widely with d i f ferent species. They also 
f o u n d tha t the p h o s p h o r i c acid ranged f r o m 0.69 to 0 . 3 2 % in young grasses a n d f rom 0.44 t o 
0 . 1 4 % in ma tu re ones . Н о м в (1952) f o u n d a correlat ion b e t w e e n the pe rcen t age of phosphorus 
a n d the stage of g r o w t h in grasses, n a m e l y , t h a t it fa l ls w i t h increasing age. Similar resul t s 
w e r e obtained b y THOMAS et al. (1952) a n d NOMMIK (1955). Significant d i f fe rences were f o u n d 
in protein be tween species and b e t w e e n stages of g r o w t h as reported by HEINRICHS—CARSON 
(1956) working w i t h n ine grasses inc lud ing Mandan wild ryegrass . 
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T h e p r e s e n t work was car r ied out to s t u d y t h e seasonal v a r i a t i o n s in the m i n e r a l com-
position of s o m e ryegrass va r i e t i e s in compar ison wi th barley. 
A p o t exper iment was conduc ted in t he F a c u l t y of Agr icu l tu re , Ain Shams Unive r s i ty , 
U.A.R. t o s t u d y the minera l composi t ion of t h r e e ryegrass va r i e t i e s namely Wes te rwolds , 
Tet rone a n d N o r m a l in compar i son with the R a l a d i 16 barley v a r i e t y during their g r o w t h and 
deve lopmen t . 
De ta i l ed informat ion concerning expe r imen ta t i on and s amp l ing were m e n t i o n e d in a 
previous p a p e r (EL-KADI et al. 1970). 
F o r chemica l analyses, t h e dried ma te r i a l w a s used af ter be ing ground to a f i n e powder . 
The to ta l n i t r o g e n was d e t e r m i n e d using the m o d i f i e d mic ro-Kje ldah l method as desc r ibed by 
PREGL (1945). Phosphorus w a s es t imated color imetr ical ly accord ing to the m e t h o d already 
ment ioned b y SNELL—SNELL (1954) using a V i scoma t Gara t Colorimeter . P o t a s s i u m was 
de te rmined photomet r ica l ly as described by BROWN—LILLELAND (1946) using a Car l Zeiss 
J ena f l a m e pho tomete r . 
T h e seasona l var ia t ions in t h e mineral c o n t e n t of the d i f f e r en t p a r t s as well as t h e whole 
p lan t of r y e g r a s s and barley were s tudied. T h e d a t a were ca lcu la ted as N, P 2 0 5 a n d K 2 0 for 
ni t rogen, p h o s p h o r u s and p o t a s s i u m respec t ive ly . 
1. Nitrogen content. D a t a concerning t h e n i t r o g e n concen t ra t ion in the d i f f e r en t p a r t s of 
the ryeg ras s a n d barley p l a n t s were graphical ly i l lus t ra ted in F igs 1 and 4. 
T h e genera l t rend of n i t rogen percen tage in the d i f ferent p a r t s , as well as t h e whole 
p lant , in t h e d i f fe ren t var ie t ies s tud ied decreased continuously w i t h age. Such decrease noticed 
in the roo t s , s t e m s and leaves in t h e f i r s t s tages of grow th migh t ind ica te a higher r a t e of dry 
m a t t e r p r o d u c t i o n than n i t r o g e n accumula t ion in these o rgans . Meanwhile, t h e decrease 
noticed a t l a t e r stages of g r o w t h might be d u e t o the t r ans loca t ion of this e l e m e n t t o the 
spikes w h e r e i t is mainly u t i l ized by the deve lop ing seeds. The dec rease observed in t h e spikes 
as well as t h e whole p lant could be a t t r i bu t ed t o a higher dry m a t t e r product ion t h a n ni t rogen 
accumula t ion as they grew a n d developed. 
S imi lar resul ts were o b t a i n e d with o t h e r c rops belonging t o t he family Gramineae by 
E R D M A N ( 1 9 2 9 ) , F A G A N — W A T K I N ( 1 9 3 1 ) , P H I L L I P S et al. ( 1 9 3 9 ) , F U K I W A R A — К о л ( 1 9 5 1 ) , 
A B D E L - G A W A D ( 1 9 5 9 ) a n d S H A L A B Y ( 1 9 5 9 ) . 
T h e increased values of n i t rogen p e r c e n t a g e of the s tems not iced in the 6 t h a n d 7th 
samples of t h e Normal v a r i e t y ; 7 t h sample of T e t r o n e and 8th s a m p l e of Westerwolds m i g h t he 
due to a h ighe r ra te of t r ans loca t ion f rom o t h e r organs to the s t e m s during these s t ages of 
growth. T h i s m i g h t be a p r e p a r a t i o n for the i m m e d i a t e and large d e m a n d s of f lower ing as well 
as seed d e v e l o p m e n t (LOEIIWING 1940). Meanwhi l e , the increase not iced in the l e a v e s a t 86 
days a f t e r sowing for the T e t r o n e var ie ty a n d a t the f irs t s a m p l e of spikes for all ryegrass 
varieties m i g h t be due in p a r t t o a higher a b s o r p t i o n rate of t h i s e lement by t h e p l a n t a t 
these s tages of growth. I n t h i s connect ion, SHALABY (1959) s t a t e d t h a t there were t w o peaks 
with regard t o t he rate of n i t r ogen up take b y t h e rice p lants . T h e f i r s t was a t t h e t i m e of 
tillering, w h e r e a s the second one was a t the t i m e of flower in i t i a t ion . H e suggested t h a t p lan ts 
had the m o s t metabol ic ac t iv i t y a t these two s t a g e s . Moreover, MIKKELSON et al. (1958) found 
t h a t rice a b s o r b e d a large a m o u n t of n i t rogen du r ing the t i l le r ing s tage. Ano the r per iod of 
high n i t rogen requi rement occu r r ed a t the h e a d i n g stage. 
R e s u l t s showed also t h a t the Te t rone v a r i e t y exceeded ba r l ey and o t h e r ryegrass 
variet ies in t h e ni trogen pe rcen t age of roots u p t o 116 days a f t e r sowing. This was t r u e in the 
whole p l a n t du r ing the per iod f r o m 86 to 116 d a y s a f t e r sowing. 
As fo r t h e to ta l a m o u n t of ni trogen, d a t a i l lustrated in T a b l e 1 show t h a t t h e general 
t rend in ba r l ey roots , leaves a n d s tems as well as t h e whole p l an t increased gradua l ly w i t h age 
to reach a m a x i m u m at 101 d a y s a f t e r sowing t h e n decreased till t h e end of the season. A notice-
able increase w a s observed 71 d a y s af ter sowing in t h e case of t he leaves . The to ta l n i t r o g e n of 
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t h e spikes showed a cont inuous inc rease as these o rgans grew and deve loped to reach a m a x i -
m u m at the end of t h e season. R e s u l t s of similar c h a r a c t e r were ob ta ined b y ABD EL-GAWAD 
( 1 9 5 9 ) a n d S H A L A B Y ( 1 9 5 9 ) o n r i c e . 
The total n i t r ogen of ryegrass p l a n t s and their p a r t s behaved in a s imi la r way to t h a t of 
b a r l e y though g iv ing the i r m a x i m u m l a t e r in the s eason (146 or 161 d a y s a f t e r sowing). A n 
increase was no t i ced 101 days a f t e r sowing in the t o t a l ni t rogen of t he r o o t s of the T e t r o n e 
v a r i e t y . The t o t a l n i t rogen of the sp ikes of the N o r m a l var ie ty followed t he same t r e n d as 
t h a t of barley i.e. increased g radua l ly t o reach a m a x i m u m in the las t s ample . This increase 
m i g h t indicate a con t inuous a c c u m u l a t i o n of nitrogen a t a higher r a t e t h a n t he dry m a t t e r 
p roduc t ion . The dec rease noticed a t t h e later stages of g r o w t h in the r o o t s , s tems and l eaves 
m i g h t be a resul t of t he t rans loca t ion of nitrogen to t h e developing seeds . Meanwhile, t h e 
Fig. 1. Seasonal c h a n g e s in n i t rogen percentage of t h e d i f f e ren t pa r t s of ba r l ey and ryeg ras s 
plants 
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decrease n o t i c e d i n t h e to ta l n i t r o g e n in t he spikes of t h e W e s t e r w o l d s a n d Te t rone v a r i e t i e s 
a t t h e end of t h e s e a s o n could m a i n l y b e due to t h e d e c r e a s e in d ry w e i g h t resul ted f r o m seed 
s h a t t e r i n g n o t i c e d in these two v a r i e t i e s . 
I t could a l so b e not iced t h a t t h e ba r l ey p l a n t g a v e i t s peak of t o t a l n i t rogen two m o n t h s 
p r io r to t h a t of t h e ryegrass v a r i e t i e s . Moreover , t h i s v a l u e in bar ley g r e a t l y exceeded t h a t of 
t h e ryegrass v a r i e t i e s du r ing t h e f i r s t s t ages of g r o w t h u p t o 131 days a f t e r sowing. I t s m a x i m u m 
a m o u n t of n i t r o g e n w a s 22.33, 44.30 a n d 85.95 m g / p l a n t h igher t h a n t h o s e of the W e s t e r w o l d s , 
T e t r o n e a n d N o r m a l var ie t ies r e spec t i ve ly . C o m p a r i n g t he to ta l n i t r o g e n in the r y e g r a s s 
0 1 , , T r • ! 1 1 
2 3 4 5 6 7 8 9 10 
Samples 
Fig. 2. Seasona l c h a n g e s in p h o s p h o r u s pe rcen t age of t h e d i f fe rent p a r t s of bar ley and r y e g r a s s 
p l an t s 
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var ie t i es , g e n e r a l l y W e s t e r w o l d s s h o w e d higher v a l u e s du r ing t he s e a s o n followed b y T e t r o n e , 
t h e n the N o r m a l v a r i e t y . 
F r o m t h e a b o v e resul ts , i t c o u l d be i nd i ca t ed t h a t t he genera l t r e n d of to ta l n i t r o g e n in 
p l a n t s of d i f f e r e n t var ie t i es a n d t h e i r p a r t s near ly f o l l o w e d t h a t of t h e d r y weight (EL-KADI et 
al. 1970) a n d m i g h t h a v e some i m p o r t a n c e in u s i n g t h e s e var ie t ies f o r f o r a g e p r o d u c t i o n . 
2. Phosphorus content. D a t a p r e s e n t e d in F igs 2 a n d 4 s h o w t h e seasonal c h a n g e s in 
p h o s p h o r u s p e r c e n t a g e in t he d i f f e r e n t organs of b a r l e y a n d r y e g r a s s va r i e t i e s . I t is c l e a r t h a t 
t h e phosphorus p e r c e n t a g e in t h e d i f f e r e n t organs a s we l l as the who le p l a n t in all t h e v a r i e t i e s 
s t u d i e d genera l ly b e g a n wi th i n i t i a l h igh va lues t h e n decreased c o n t i n u o u s l y as t h e p l a n t s 
a d v a n c e d in age t i l l t h e end of t h e e x p e r i m e n t . S i m i l a r resu l t s were r e p o r t e d by FAGAN (1928) , 
o n I t a l i an r y e g r a s s , AYERS (1936) , o n sugar cane , MOXON et al. (1951) , o n prairie g r a s s e s a n d 
S H A L A B Y ( 1 9 5 9 ) , o n r i c e . 
The d e c r e a s e not iced in t h e pe rcen t age of p h o s p h o r u s w i t h t h e a d v a n c e m e n t i n age 
cou ld be m a i n l y d u e t o a h igher r a t e of d ry m a t t e r p r o d u c t i o n t h a n p h o s p h o r u s a c c u m u l a t i o n . 
О <X. 
Leaves 
о 
- г 
Barley 
Tetrone 
Westerwolds 
Normal 
Samples 
c h a n g e s in p o t a s s i u m percen tage of t h e d i f fe rent p a r t s of barley a n d r y e g r a s s 
p l an t s 
Stems 
Roots-
Fig. 3. Seasonal 
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Meanwhi le , such decrease in la te r stages in t h e roots, s tems a n d leaves could be ma in ly due to 
the t r ans loca t ion of th is e lement to the deve loping spikes. I n th i s connect ion, SAYRE (1948), 
f ound t h a t a movement of phosphorus occur red from the leaves of the corn p l a n t into the 
grain as long as it was f o r m i n g . 
I t is also clear f r o m t h e d a t a t h a t ba r l ey s tems have lower va lues t han t h e o t h e r varieties 
t h r o u g h o u t t he whole expe r imen t . Moreover , t h e phosphorus percen tage of t h e Norma l and 
Wes te rwo lds varieties genera l ly exceeded t h a t of barley a n d T e t r o n e u p to 116 days af ter 
sowing. Th i s might bear some impor tance in us ing these var ie t ies in forage p r o d u c t i o n . 
T h e phosphorus pe rcen t age of the who le p lan t of the Wes te rwolds v a r i e t y showed an 
increase 101 days af ter sowing coinciding w i t h a similar increase not iced in the d i f f e r e n t organs 
of t he s a m e plant . Such a n increase migh t i nd ica t e an active pe r iod of phosphorus absorpt ion 
a t t h i s s t a g e of growth. 
A s for the to ta l p h o s p h o r u s (Table 2), t h e general t rend of bar ley and ryeg ras s varieties 
nearly fo l lowed tha t of t h e t o t a l nitrogen a n d could be discussed similarly. A s imi lar t r e n d was 
Fig. 4. Seasonal changes in n i t rogen phosphorus a n d potassium percen tages of b a r l e y and 
ryegrass p l a n t s 
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Table 1 
Seasonal changes in total nitrogen (mg/plant) of the plant 
and its different parts of barley and ryegrass varieties 
Samples 1 2 3 4 5 6 7 8 9 10 
D a y s af ter sowing 55 71 86 101 116 131 146 161 167 191 
B a r l e y 
R o o t s 5.0 6.7 7.0 2.0 9.0 6.5 — — — — 
S t e m s 10.7 23.7 26.9 29.5 16.7 19.8 — — — — 
L e a v e s 17.5 41.6 34.7 42.2 15.6 15.5 — — — — 
Sp ikes 
— — 
8.5 31.3 36.2 41.1 
— — — — 
W h o l e plant 33.2 72.0 77 .1 112.0 77.5 82.9 — — — — 
T e t r o n e 
R o o t s 1.6 1.2 2.5 7.1 4.0 1.7 6.2 7.5 3.8 4.1 
S t e m s 0.9 0.5 2.8 2.0 2.2 5.8 11.9 23.3 9.9 6.5 
Leaves 0.3 1.9 10.7 11.3 13.7 1 1 . 0 12.2 30.2 10.4 5.6 
Spikes 
— — — — — — — 
6.7 3.7 2.3 
W h o l e plant 2.8 3.6 16.0 20.4 19.9 18.5 30.3 67.7 27.8 18.5 
Westerwolds 
R o o t s 1.0 0.5 3.2 3.6 4.6 9.0 15.5 7.1 4.9 5.2 
S tems 1.3 0.9 3.2 1.1 2.3 4.6 11.9 44.2 18.2 12.7 
Leaves 3.2 2.5 8.6 5.3 13.0 13.8 28.8 22.0 8.5 2.4 
Spikes 7.0 16.4 10.4 5.1 
Whole plant 5.5 3.9 15.0 10.0 19.9 27.4 63.2 89.7 42.0 25.4 
N o r m a l 
Roots 1.0 0.4 1.5 1.3 2.6 1.9 2.3 4.7 2.2 3.6 
S tems 2.5 0.6 0.8 2.0 0.8 1.3 1.8 7.0 4.8 4.0 
Leaves 3.5 1.3 1.6 6.1 4.3 4.0 3.8 13.2 5.0 5.5 
Spikes 1.2 1.0 2.3 
Whole plant 7.0 2.3 3.9 9.4 7.7 7.2 7.9 26.1 13.0 15.4 
ob ta ined by SHALABY (1959) on r ice . I n this connect ion , WAGNER (1933), working wi th t h e 
o a t plant observed t h a t af ter t h e a b s o l u t e content of P » 0 5 had reached a m a x i m u m in t h e 
leaves , it was t r a n s l o c a t e d f rom t h e s e organs to the f r u i t i n g ones. 
I t is clear f r o m the results t h a t t h e barley p l a n t g rea t ly exceeded t h e ryegrass var ie t ies 
in the total a m o u n t of phosphorus d u r i n g i ts life cycle recording its p e a k l ' / 2 — 2 months p r io r 
t o t h a t of the r y e g r a s s varieties. T h i s m a x i m u m v a l u e was 9.49, 12.62 a n d 17.99 m g / p l a n t 
h igher than t h a t of t h e Wes te rwolds , Te t rone and N o r m a l variet ies respec t ive ly . 
Comparing t h e to ta l p h o s p h o r u s in the r y e g r a s s variet ies , general ly Westerwolds 
showed higher va lue s during t he season in the p l an t a n d i ts pa r t s fo l lowed by Tetrone, t h e n 
t h e Normal va r i e t i e s . 
3. Potassium content. The seasona l changes in t h e po tass ium pe rcen t age of the b a r l e y 
a n d ryegrass v a r i e t y p lan ts and t h e i r p a r t s are shown in Figs 3 and 4. I t could be noticed t h a t 
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Table 2 
Seasonal changes in total phosphorus (mg P2OJplant) of the plant 
and its different parts of barley and ryegrass varieties 
Samples l 2 3 4 5 6 ? 8 9 10 
Bar ley 
R o o t s 1 . 0 1 . 2 1 . 7 0 . 8 1 . 3 1 . 0 — — — — 
Stems 3 . 3 6 . 7 6 . 1 7 . 0 1 . 8 1 . 7 — — — — 
Leaves 2 . 6 6 . 6 6 . 2 6 . 2 1 . 8 2 . 3 — — — — 
Spikes 
— 
3 . 3 9 . 4 1 1 . 7 1 8 . 1 
— — 
_ 
— 
W h o l e plant 6 . 9 1 4 . 5 1 7 . 3 2 3 . 4 1 6 . 6 2 3 . 1 — — — — 
T e t r o n e 
R o o t s 0 . 3 0 . 1 0 . 2 0 . 8 0 . 3 0 . 5 1 . 3 0 . 8 0 . 7 0 . 7 
Stems 0 . 4 0 . 2 1 . 3 0 . 6 0 . 6 2 . 5 3 . 5 2 . 8 3 . 7 1 . 3 
Leaves 0 . 1 0 . 4 1 . 8 1 . 2 1 . 5 2 . 5 2 . 8 5 . 5 2 . 8 2 . 4 
Spikes 1 . 6 2 . 1 1 . 3 
W h o l e plant 0 . 8 0 . 7 3 . 3 2 . 6 2 . 4 5 . 5 7 . 6 1 0 . 7 9 . 3 5 . 7 
Westerwolds 
R o o t s 0 . 4 0 . 1 0 . 8 1 . 2 1 . 4 1 . 1 2 . 4 0 . 8 1 . 1 1 . 7 
S t e m s 0 . 7 0 . 3 1 . 1 1 . 3 1 . 3 3 . 1 5 . 6 3 . 4 4 . 6 3 . 4 
Leaves 0 . 4 0 . 6 1 . 5 1 . 9 3 . 2 3 . 1 3 . 7 2 . 8 1 . 7 0 . 5 
Spikes 2 . 1 5 . 4 2 . 8 1 . 5 
Whole plant 1 . 5 1 . 0 3 . 4 4 . 4 5 . 9 7 . 3 1 3 . 8 1 2 . 4 1 0 . 2 7 . 1 
N o r m a l 
R o o t s 0 . 4 0 . 1 0 . 3 0 . 2 0 . 4 0 . 4 0 . 5 0 . 7 0 . 5 0 . 6 
S t e m s 0 . 7 0 . 3 0 . 6 1 . 3 1 . 0 0 . 7 1 . 2 2 . 5 1 . 3 2 . 1 
Leaves 1 . 1 0 . 3 0 . 4 1 . 6 1 . 3 0 . 7 0 . 8 1 . 7 0 . 8 0 . 6 
Spikes 0 . 5 0 . 5 0 . 9 
W h o l e plant 2 . 2 0 . 7 1 . 3 3 . 1 2 . 7 1 . 8 2 . 5 5 . 4 3 . 1 4 . 2 
all va r i e t i e s generally s h o w e d a decrease t h r o u g h o u t the s eason in the po t a s s ium percentage of 
the p l a n t and its p a r t s . S u c h a decrease could be main ly d u e to a high r a t e of d ry m a t t e r 
p r o d u c t i o n ra ther t h a n p o t a s s i u m accumula t ion . Similar r e s u l t s were ob ta ined b y FAGAN 
( 1 9 2 8 ) , P E T R I C ( 1 9 3 4 ) , S A Y R E ( 1 9 4 8 ) , N O M M I K ( 1 9 5 5 ) a n d S H A E A B Y ( 1 9 5 9 ) . 
T h e initial high v a l u e s obtained in t h e f i r s t samples of r o o t s , s tems and leaves as well as 
the whole p lan t of t he d i f f e r e n t variet ies m i g h t indicate a h i g h r a t e of po t a s s ium absorp t ion to 
mee t t h e high demand of t h e developing cells a t the f i r s t s t a g e s of g rowth . I n th is respect , 
BORDEN (1944) and LUNDEGARDH (1951) f o u n d t h a t sugar c a n e a n d wheat t a k e u p po tas s ium 
more r ap id ly during e a r l y s tages of g r o w t h . I t was sugges ted t h a t the increase in po tass ium 
concen t r a t i on early in t h e l i fe of the p l a n t m a y be a t t r i b u t e d t o the act ive metabol ic s tage. 
I t could also be n o t i c e d tha t the Westerwolds va r i e ty b e g a n with a low va lue of potas-
s ium percen tage in t h e f i r s t sample of leaves , increased t o r e a c h i ts m a x i m u m value in the 
fo l lowing two samples, t h e n decreased ti l l t h e end of the season . 
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Table 3 
Seasonal changes in total potassium (mg K20/plant) of the plant 
and its different parts of barley and ryegrass varieties 
Samples l 2 3 4 5 6 7 8 9 10 
Barley 
Roots 7.8 5.2 6.4 8.6 6.7 3.4 — — — — 
Stems 17.2 49.4 63.6 74.9 50.6 44.7 — — — — 
Leaves 14.2 31.7 40.7 39.3 17.0 19.3 — — — — 
Spikes — 4.5 15.9 8.0 10.9 — — — — 
Whole plant 39.2 83.7 115.2 138.7 82.3 78.3 — — — — 
Tetrone 
Roo t s 1.7 0.9 1.6 5.5 3.4 3.4 12.1 10.2 6.7 8.5 
S tems 1.6 1.5 8.1 7.8 7.5 11.9 19.5 47.8 31.3 21.8 
Leaves 0.4 2.2 10.8 12.8 16.1 18.3 20.3 37.7 10.8 7.3 
Spikes 
— 
4.5 3.0 2.5 
Whole p lant 3.7 4.6 20.5 26.1 27.0 33.6 51.9 100.2 51.8 40.1 
Westerwolds 
Roots 1.8 1.1 5.4 8.3 16.0 22.6 19.6 7.2 11.8 13.5 
Stems 2.2 1.8 5.9 6.0 11.6 24.4 47.3 58.1 30.6 23.0 
Leaves 0.8 2.0 8.6 6.6 13.5 17.6 21.9 16.3 8.6 4.3 
Spikes 3.7 8.1 6.0 2.7 
Whole plant 4.8 4.9 19.9 20.9 41.1 64.6 92.5 89.7 57.0 43.5 
Normal 
Roots 1.3 0.3 1.6 1.6 3.2 2.0 2.0 3.7 2.7 7.4 
Stems 2.3 1.1 2.6 6.1 4.7 3.6 4.7 16.6 17.8 13.9 
Leaves 3.0 1.2 2.2 9.0 6.3 5.6 6.0 19.8 5.6 5.2 
Spikes 
— — 
1.3 0.7 1.8 
Whole plant 6.6 2.6 6.4 16.7 1 1 . 1 12.7 41.4 26.8 26.8 28.3 
Comparing the differences between the studied variet ies, it is clear t h a t t h e potassium 
percen tage of Westerwolds roots exceeded the o ther varieties dur ing the f i r s t s t ages of growth 
u p to 131 days a f t e r sowing. The leaves of t he same var ie ty showed nearly t h e lowest values 
t h r o u g h o u t the whole experiment . On t h e o the r hand, the roots of the Norma l var ie ty gave 
lower magni tudes th roughou t the whole season. Although there were no clear differences 
be tween the s tems of t he varieties s tud ied th roughout the whole season, t h e T e t r o n e variety 
showed the highest while barley showed t h e lowest values dur ing the period f r o m 86 to 116 
days a f te r sowing. I n this connection, WILSON (1889) analysed various grasses a t different 
g rowth stages and found t h a t the di f ferences between the composition of t h e var ious grasses 
cu t a t the same stage are small. 
Regarding the to ta l amount of po tas s ium in the p l an t and its componen t pa r t s of the 
d i f fe ren t varieties s tudied (Table 3), a t r e n d nearly similar to t h a t of the ni t rogen or phosphorus 
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was o b t a i n e d and could be discussed s imi lar ly . Similar r e su l t s were obtained b y SHALABY 
(1959). 
Compar ing the d i f fe rences between va r i e t i e s , the roots of t h e Normal r y e g r a s s variety 
recorded lower magn i tudes of t h e total a m o u n t of potass ium t h a n t he other va r i e t i e s through-
out the whole season. I t h a s t o be ment ioned t h a t the decrease no t iced in the p e r c e n t a g e and 
to ta l p o t a s s i u m of the p l a n t s of t he different va r i e t i e s a t later s t ages of growth m i g h t indicate a 
migra t ion of t h i s element b a c k to the soil. A s imilar approach w a s reported b y RICHARDSON 
et al. (1932), who s ta ted t h a t a loss of 27.8% of t h e total i n t ake of potash by t he h e r b a g e was 
susta ined f r o m all po r t ions of the p lant d u r i n g t he final phases of growth. T h e y concluded 
t h a t th is loss occurred as a migra t ion of p o t a s h f r o m the p l a n t t o t he soil due t o t h e passive 
diffusion f r o m the root s y s t e m a t a stage w h e n physiological a c t i v i t y was dec l in ing . 
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D I P T E R O L O G I C A L S T U D I E S 
I N S O M E H U N G A R I A N L A R G E - S C A L E P I G F A R M S 
While s t u d y i n g some dipterological questions of large-scale l ives tock fa rming we m a d e 
inves t iga t ions in t h r e e pig farms — a t t h e Rózsás e s t a b l i s h m e n t of the S z a r v a s State F a r m , i n 
t h e p ig combinate of t h e Szabadszen tk i rá ly Béke Co-opera t ive Farm ( B a r a n y a County) a n d 
i n t h e Fa t ten ing F a r m of Nagy té t ény — in 1972. 
Our work, a n d mainly the e v a l u a t i o n of the r e s u l t s were made e x t r e m e l y d i f f i cu l t b y 
t h e f a c t that no s i m i l a r invest igat ions had so far b e e n m a d e in H u n g a r y , and the f o r e i g n 
s t u d i e s did not o f f e r a suff icient basis f o r comparison. KÜHLHORN (1961—68) carried on p h y s i c a l 
( t empera tu re , h u m i d i t y and C0 2 c o n t e n t ) and d ip te ro logica l inves t iga t ions in German s m a l l 
f a r m s over a long p e r i o d . His work wil l no t be cri t icized here , but it m u s t b e pointed ou t t h a t 
h e d id not obta in a n y results t h a t cou ld be applied in large-scale l ives tock fa rming . As t o t h e 
ecology of certain f l y species t r a n s m i t t i n g diseases h i g h l y valuable works h a v e been p u b l i s h e d 
(e .g . THOMSEN 1938), b u t they can o n l y help indirectly in solving the d ipterological p rob lems of 
conc re t e livestock u n i t s , since u t i l izable results can o n l y b e obtained by a s imul taneous s t u d y 
of all f ly species a n d t h e ecological condi t ions , on one h a n d , and the same f l y species m a y h a v e 
a d i f fe ren t role in e a c h f a rm, depend ing on the keeping condi t ions , on t h e o t h e r . Morphological 
s t u d i e s performed b y SCHUMANN (1954, 1962) with cop rophagous fly l a r v a e also gave v a l u a b l e 
a n d well applicable r e s u l t s to ecologists. F rom a c e r t a i n p o i n t of view t h e w o r k carried o u t b y 
GROTH—BERNDT (1970) to find o u t t h e dispersion of house-flies in t h e s tab les with a m o r e 
e f f i c i en t chemical c o n t r o l in view is a lso impor tan t , b u t — as i t will be p o i n t e d out s u b s e q u e n t l y 
-— t h e dest ruct ion of imagines w i t h o u t the l i qu ida t ion of breeding s i tes does not yield a n y 
r e s u l t . 
The g rea t e s t d i f f icul ty of s imi l a r ecological s t u d i e s lies in the iden t i f ica t ion of spec ies 
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belonging to d i f ferent f ly fami l ies , since t he specialists of the i nd iv idua l fly fami l ies — who are 
ove r t a sked anyway — are n o t readily engaged in identifying a n "ecological f ly m a t e r i a l " (i.e. 
a g rea t n u m b e r of flies col lected or raised w i t h t h e most detai led possible recording of ecological 
fac tors ) , a l though the precise ident i f ica t ion of the species is t h e basis of all invest igat ions. 
Owing to t he superficial knowledge and mis ident i f ica t ion of f ly species and l a r v a e m a n y erro-
neous d a t a have been pub l i shed already, some of them even in s u c h summariz ing w o r k s as e.g 
MARTINI'S book (1952). T h e mos t reliable w a y of obtaining co r r ec t results is w h e n the fly 
specialists themselves s t a r t ecological inves t iga t ions (MIHÁLYI 1965). 
I t is obvious even w i t h o u t any closer examina t ion t h a t t h e f l y conditions of a pig-farm 
un i t depend on the zootechnical facilities on one hand, and o n t h e t r ea tmen t of m a n u r e , on 
the o the r . The former p r imar i l y has a ve t e r i na ry role while t h e l a t t e r — at leas t in the same 
measure — also public h e a l t h implicat ions. P r io r to the discussion of the obta ined resul ts , the 
highly d i f fe ren t keeping a n d m a n u r e hand l i ng condit ions of t h e t h r ee farms will be outlined 
br ie f ly . 
T h e equ ipment of t h e Rózsás un i t of t he Szarvas S t a t e F a r m (some 6500 animals; 
b reed ing f a r m and f a t t e n i n g f a r m ) cannot be considered m o d e r n : extensive f ly b reed ing may 
t a k e p lace in the stables m a i n l y on account of t h e palisades used as par t i t ion walls a n d troughs 
which do n o t meet the r e q u i r e m e n t s of an imal hygiene . On the o t h e r hand , the m e t h o d develop-
ed in t h e Szarvas S ta te F a r m f o r handl ing t h e l iquid manure (F ig . 1) seems to be o p t i m a l from 
a dipterological point of v iew. The p ig- farm of t he Béke Co-opera t ive Farm of Szabadszent -
k i rá ly (3500—4000 animals ; breeding and f a t t e n i n g farm) is -— f r o m a zootechnical aspect —-
one of t h e mos t up- to -da te f a r m s , in the s tab les flies harmfu l t o h e a l t h have less oppor tun i ty 
to develop, and by f inding t h e breeding places of the flies the s t a b l e s can be m a d e pract ical ly 
comple te ly f ree of flies. T h e s t raw-bale f i l t e r ing method (Fig. 2) used for h a n d l i n g manure 
der ived f r o m stables cleaned w i t h water can h a r d l y be criticized f r o m a sani tary-dipterological 
po in t of view. There is no b reed ing uni t in t h e F a t t e n i n g F a r m of N a g y t é t é n y b u t i t serves for 
f a t t e n i n g an extremely large n u m b e r of pigs (40—90,000). The ou t -o f -da te s tables h a v e been 
made f r ee of flies by a ca re fu l chemical t r e a t m e n t , bu t in the r u n w a y s large n u m b e r s of flies 
Fig. 1. Me thod of liquid m a n u r e handl ing deve loped by the S ta te F a r m of Szarvas (1 = Breed-
ing f a r m ; 2 = Sink holes; 3 = F a t t e n i n g f a r m ; 4 = Drain g r a t i n g ; 5 = Dilution w a t e r ; 6 = 
Sink hole ; 7 = Wate r reservoi r ; 8 = Stirr ing ho le ; 9 = Liquid m a n u r e storage b a s i n ; 10 = 
I r r iga t ion ; 11 = Sprinkling i r r iga t ion of field c rops , 8 0 % ; 12 = S u r f a c e irrigation of poplars , 
20%) 
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m a y develop. The m u d - l i k e manure is conveyed in t r u c k s to the h a n d l i n g place (Fig. 3), 
w h e r e i t is poured i n t o a shallow bas in . F r o m here i t is l i f t e d into a mixer w h e r e it is mixed 
( r a t h e r unevenly) w i t h p e a t , then l o a d e d t o waggons, or s to red outdoors o n t h e ground. I n 
s p i t e of the f r equen t chemical fly c o n t r o l , flies (mainly Musca domestica L . ) develop on t he 
m a n u r e ground in a n a lmos t un imag inab l e number . 
We collected f l ies in various p a r t s of each of the t h r e e farms, and f r o m the stables — 
a n d i n different p h a s e s of manure h a n d l i n g — took m a n u r e samples of 2 0 — 4 0 g dry m a t t e r 
c o n t e n t each, of which t h e flies were r a i s ed in a the rmos ta t a n d identified — w i t h the exception 
of s o m e fly families represented by a low number a n d the re fore ins ign i f ican t . The resul ts 
o b t a i n e d are summar i zed in two tab les . 
Our results a re analysed here f i r s t of all f rom a v e t e r i n a r y and p u b l i c hea l th point of 
v i e w . F i r s t the f ly cond i t ions of the S z a r v a s Farm will b e out l ined on t h e b a s i s of the tables . 
I n spite of t h e f a c t t h a t the s t a b l e s a r e cleaned w i t h wa te r - j e t , owing t o the inadequa te 
e q u i p m e n t of the s t a b l e s th is does no t g ive perfect resul ts . A t the points w h e r e the troughs are 
j o i n e d and in the g a p s of the pa r t i t ion wa l l s the manure a n d feed le f tovers accumula te which 
r e n d e r s the deve lopmen t of large n u m b e r s of flies — f i r s t of all the house - f ly — possible. I n 
I 
Fig. 2. Straw-bale f i l t e r ing method u s e d in the p i g - f a r m of the Béke Co-operat ive F a r m , 
Szabadszen tk i rá ly (1 = Fat tening f a r m ; 2 = Breeding f a r m ; 3 = Main passage ; 4 = Side-
c a n a l ; 5 = Grated m a n u r e hole; 6 = Pump-well ; 7 = Dis t r ibutor ; 8 = Pre -sed imenta tor 
9 = P o s t - s e d i m e n t a t o r ; 10 = L i q u i d storage basin) 
i — i — 1 ! j r - 4 - н 
I — i — f Î t — i — i 
L + T ~ ~ L L 
1 X j ! 1 I L 
Fig. 3. P e a t handling m e t h o d of the F a t t e n i n g Farm of N a g y t é t é n y 
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samples of abou t 20—30 g dry m a t t e r con t en t t aken f r o m such places 123 housefl ies developed. 
I t is t h u s easy t o u n d e r s t a n d t h a t in t h e stables and feed-s to res the n u m b e r of flies dangerous 
to hea l th is very h igh . Chemical con t ro l apparen t ly does n o t solve the p rob lem, only decreases 
i t s seriousness, while a t the same t i m e the s i tua t ion c a n n o t be changed w i t h the p re sen t 
e q u i p m e n t . I t m u s t b y all means be no t ed t h a t owing t o i t s small f lying d i s t ance the house-f ly 
is only able to t r a n s m i t a po ten t ia l in fec t ion f rom one s t ab l e t o another . I n f ec t i on f rom ano the r 
f a r m cannot be i n t r o d u c e d th rough fl ies, only by h u m a n t ransmiss ion which can be excluded 
b y var ious me thods of steri l izat ion. Flies on the e m b a n k m e n t by the f a r m h a v e gathered p a r t l y 
f r o m the p ig- fa rm, p a r t l y f r o m the m a n u r e grounds (1/11), b u t in the n e a r b y poplar g rove 
(1/9) no house-fly c a n be found. On t h e basis of the d a t a of invest igat ions we can s ta te t h a t 
f l ies found in t he s tab les develop only in the stables of t h e f a r m , and the i r vector role is re-
s t r ic ted to the a rea of t he f a rm. 
In the p ig - f a rm of Szarvas we h a d an o p p o r t u n i t y to s tudy two m e t h o d s of m a n u r e 
hand l ing . Namely , in t he breeding f a r m the manure w a s h e d off by w a t e r - j e t is carried i n to 
s epa ra t e sunk bas ins (Fig . 1), f r om where it is conveyed b y a snif t ing t r u c k to the opening 
of t h e pipe-line. Over t h e sunk basins m a n y drone flies could be seen, and m a n y other harmless 
species caught (1/4) a n d raised ( I I /2) respect ively. I t could be seen even here t h a t the l iquid 
m a n u r e is not su i tab le for synan th rop ic flies to develop in. Among a t o t a l of more t han 5000 
fl ies caugh t in d i f f e r e n t p a r t s of t he m a n u r e grounds a n d h a t c h e d f rom m a n u r e samples no t a 
single f ly dangerous t o ei ther an imal or m a n was found . E v e n the open d r a i n gra t ing and t h e 
ma te r i a l removed w h e n it is cleaned are n o t suitable e.g. f o r house-flies to deve lop in. Manure 
accumula t ing in two or three days in t he liquid m a n u r e s to rage basin does n o t exclude t he 
deve lopment of f l ies, only t h a t of disease vector species whose larvae do n o t survive in t h e 
h igh wa te r con ten t l iquid manure . In compar ison to o t h e r m e t h o d s this one checks the devel-
o p m e n t of other f ly species too (see below). Since the m a t e r i a l also arrives a t t h e storage bas in 
f r o m the skin-holes of t h e breeding f a r m , a n d in summer t h e l a rvae of ce r ta in f ly species m a y 
develop in any case in t h r ee days to a s tage suitable for p u p a t i o n , it was n o t surpr is ing t h a t in 
t h e supe rna t an t of t h e s torage bas in fu l ly developed l a r v a e were found (Themira putris L.) , 
a n d f r o m the samples t a k e n flies were raised on bo th occas ions . The deve loped larvae are 
supposed to climb o u t of the basin and en t e r the pupa s t a t e in the su r rounding soil. Samples 
t a k e n on the two occasions corresponded to about 10 g d r y m a t t e r each: 12 and 15 flies, 
respect ively , developed f r o m t h e m which roughly cor responded to one f ly p e r g dry m a t t e r . 
T h u s in the storage bas in of 270 m 3 cub ic capaci ty receiving l iquid m a n u r e w i t h an average 
d r y m a t t e r content of 7.5 g/litre, an a m o u n t of manure cor responding to 2025 kg dry m a t t e r 
accumula t e s in two or t h r e e days on an average : however, s u p e r n a t a n t where f l ies may develop 
is f o r m e d only f r o m 15 per cent of it . The re fo re in the s to rage bas in po ten t i a l ly hardly more 
t h a n 300,000 t iny ha rmle s s flies can deve lop every 2—3 d a y s in the summer per iod . This only 
a p p e a r s to be a g rea t n u m b e r a t f i r s t s igh t . Namely , accord ing to our m e a s u r e m e n t s a n d 
e s t ima te s , f rom an a m o u n t of pig m a n u r e corresponding t o 1 kg dry m a t t e r theoret ical ly 
10,000 house-flies m a y develop, and 60 p e r cent of this va lue was also ob ta ined in the present 
series of examina t ions ! T h u s , this m e t h o d provides a possibi l i ty t h a t flies deve loping f rom the 
m a n u r e will be ha rmless and their n u m b e r s reduced a l m o s t by two orders of magn i tude 
c o m p a r e d to those deve loping f rom the s a m e amount of m a n u r e handled d r y . 
F r o m the s torage bas in a p a r t of t h e l iquid manure — h a v i n g been m i x e d — is used for 
t he i r r igat ion of medic ina l p lan t s a t a b o u t 10 a tmospher ic p res su re . These a reas a m o u n t to 80 
per cent of the to ta l a rea i r r igated w i t h l iquid manure . L a r v a e possibly car r ied there by t he 
i r r igat ion water are killed unde r such a h igh pressure, and in soils thus i r r iga ted a relatively 
low n u m b e r of coprophagous and " m u d " flies could be c a u g h t (1/10). A n o t h e r p a r t of the 
l iquid m a n u r e is used for t h e irr igat ion of poplars a t a b o u t 1.5 a tmospher ica l pressure , using 
deep f u r r o w and s t r ipe i r r igat ion m e t h o d s . Poplars are g r o w n on 20 per cen t of the to ta l 
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Table 1 
Collected flies 
Species Samples 
T 1 2 3 4 5 
Szarvas 
6 
Scatopse brevicornis Meig. С — — — — 1 — 
Scatopse notala L. С 
Cecidomyiidae indet. X 
Sciaridae indet . с 
— — — — 
1 
— 
Culicidae indet . X — 1 — — — — 
Chironomidae indet. с ? 2 
Ceratopogonidae indet. X 
Drapetis aenescens Wied. с 2 
Empididae indet. 
Dolichopodidae indet. X 
Chloromyia formosa Scop. с 2 
Sphaerophoria scripta L. 9 
Eristalomyia tenax L. с 
— — — + 2 — 
Lathyrophthalmus aeneus Scop. с 
— — — 
1 
— — 
Syritta pipiens L. ? 2 
Phoridae indet . с 
— 
1 3 
— — 
3 
Themira minor Halid. I 
Themira putris L. с 
— 
1 
— 
37 4 56 
Sepsis fulgens Hoffm. с 
— — — 
1 
— 
71 
Sepsis thoracica R.-D. с 
Sepsis violacea Meig. с 
— — — 
2 
— — 
Ulidia erythrophthalma Meig. с 
— — — 
1 
— — 
Opomyza florum Fabr . X 
Ephydridae indet. I 
Scatella stagnalis Fall. I 
Sphaerocera curvipes La t r . с 
— — — 
1 
— 
13 
Ischiolepta pusilla Fall. с 
E vaporariorum Flalid. с 3 
Coproica aculangula Zet t . с 
— — ' — — — 
1 
Coproica digilata Duda с 
Coproica ferruginata S tenh. с 
— — — 
19 
— 
350 
Coproica hirticula Coll. с 31 
Coproica lugubris Halid. с 3 
Coproica vagans Halid. с 
— 
2 
— 
39 9 354 
Elachisoma aterrima Hal id . с 
— — — 
1 
— 
13 
Elachisoma pilosa Duda с 2 
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N a g y -
t é t é n y 
7 8 9 10 I i 12 13 14 15 16 17 18 
1 
1 
1 
1 
5 
1 
3 
13 
2 
— — — — 
1 
— — 
1 
1 
1 1 49 
1 
1 5 
1 1 
1 
3 
1 
1 
— 
— — 
1 
— 
1 
— — — 
1 1 7 1 
145 
2 
2099 
18 
330 
87 
1 
9 98 
2 
— — 
4 
9 
103 
2 
44 
8 
— 
1 
1 
30 
1 
2 
2 
2 
2 
— — — — — — — 
1 
1 
— 
1 
1 
1 
7 
< : 20 
3 
80 
19 
1 
270 8 
2 
67 
35 
1 
2 
2 
112 
2 
544 
31 
1 
— — — — 
23 
5 
6 
3 
3 
25 
796 
3 
1 
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Table 1 (Cont . ) 
Species Samples | 
S z a r v a s 
T 1 2 3 4 5 1 6 
Trachyopella atoma Rond . 
Trachyopella leucoptera Halid. 
Trachyopella melania Halid. 
Limosina bifrons S t e n h . 
Limosina crassimana Halid. 
Limosina he t e roneura Halid. 
Limosina mirabilis Coll. 
Limosina ochripes Meig. 
Chaetopodella scutellaris Hal. 
Leptocera (s. s t r . ) caenosa Rd. 
Leptocera curvinervis Stenh. 
L. (Opacifrons) coxata Stenh. 
L. (Rachispoda) breviceps Stenh. 
L. (Rachispoda) modesta Duda 
L. (Rachispoda) limosa Fall. 
Scaptomyza pallida Ze t t . 
Drosophila repleta Woll . 
Agromyzidae i n d e t . 
Chloropidae i n d e t . 
Musca domestica L. 
Stomoxys calcitrans L. 
Hydrotaea glabricula Fall. 
Fannia sp. 
Paregle cinerella Fa l l . 
Paregle radicum L . 
Pegomyza sp. 
Lucilia sericata Meig. 
Sarcophagidae i n d e t . 
Tachinidae i nde t . 
С 
С 
С 
с 
с 
с 
с 
с 
с 
с 
I 
I 
I 
I 
с , I 
X 
s 
X 
X 
s 
s 
? 
? 
s 
s 
X 
s 
98 86 
1 
31 
27 
184 
Total : 98 93 35 111 21 1124 
T = ecological character is t ics of species: С = species developing in manure ef t l iqu id 
m a n u r e ; I = spec ies living in m u d ; S = disease vec to r species; X = species no t f o u n d 
in manure. 
Flies c a u g h t in: 1 = one of t h e stables of t h e fa t ten ing f a r m o n 8 th J u n e ; 2 = one 
of t he stables of t h e fa t ten ing f a r m on 11th Augus t ; 3 = the feed m i x i n g store on 11th A u g u s t ; 
3 = the feed m i x i n g store on 11 th Augus t ; 4 = a b o v e the individual sink-holes of t h e b reed-
ing fa rm on 1 1 t h Augus t ; 5 = a t t h e opening of t h e pipe-line w h e r e t h e contents of s ink-
holes in the b r e e d i n g farm are c o n v e y e d to by t h e sn i f t ing t ruck , on 8 th June; 6 = o n t he 
mate r ia l r e m o v e d w i t h the cleaning of the drain g r a t i n g on 8th J u n e ; 7 = a t the s a m e p lace 
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Szabadszei i tkirály Nagy-
té t ény 
7 8 9 10 u 12 13 14 15 16 17 18 
1 
1 
2 
1 
1 
2 
1 
1 
1 
5 
10 
1 
— 
22 
3 
3 
1 1 
1 
1 
1 
3 
3 _ 
: 4 
— — 
3 
1 
1 
63 41 
1 
348 
1 
2 
-
59 
3 352 367 
9 
3 
1 
— 
— 
4 
2 39 
— 
1 
4 
1 
1 41 1 
108 
— — — — 
2 
3 
3 
— — 
1 
1 
1 
1 
231 2281 1449 73 123 42 352 369 157 393 154 1120 8226 
on l l t h Augus t ; 8 = above the l iquid m a n u r e s torage bas in on 8th J u n e ; 9 = above t h e 
mois t soil of i r r igated poplars on 8 th J u n e ; 10 = above t h e soil of m e d i c i n a l p lants i r r iga ted 
by sprinklers , on l l t h August ; 11 = w i t h a net on t h e e m b a n k m e n t be s ide of the p ig - fa rm 
on l l t h Augus t ; 12 = f r o m the feed con ta ine r placed in the main pas sage , on 30th J u l y ; 
13 = a t the same t ime f r o m another feed container; 14 = one of the s t ab l e s of the f a t t e n i n g 
f a r m ; 15 = above t he p re - sed imenta to r on 30th Ju ly ; 16 = above the pos t - sed imen ta to r o n 
30th Ju ly ; 17 = a t t he edge of the l iquid m a n u r e s torage basin; 18 = f l i es c a u g h t in m a n u r e 
f reshly delivered to t he handl ing place a n d in t h a t m i x e d wi th peat (22nd September) . 
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Table 2 
Reared flies 
Species 
Samples 
T I 
S z a r v a s 
Scatopse fuscipes Meig. 
Psychoda allernata Say 
Eristalomyia tenax L. 
Lathyrophthalmus aeneus Scop. 
Phoridae indet. 
Themira putris L. 
Sepsis fulgens H o f f m . 
Sepsis violacea Meig. 
Coproica ferruginala Stenh. 
Coproica lagans Halid. 
Limosina mirabilis Coll. 
Limosina ochripes Meig. 
L. (Rachispoda) limosa Fall. 
Drosophila repleta Woll. 
Desmometopa m-nigrum Zett. 
Musca domestica L. 
Muscina stabulans Fall. 
Stomoxys calcitrans L. 
Fannia leucoslicta Meig. 
Ophyra leucostoma Wied. 
Paregle radicum L. 
Lispe tentaculata Deg. 
Bellieria melanura Meig. 
Total : 
С 
С 
с 
с 
с 
с 
с 
с 
с 
с 
с 
с 
с , I 
s 
с 
S 
s 
s 
s ? 
s 
s 
I 
s 
101 
1 
2 
19 
14 
123 
1 
126 104 14 12 1 29 
Sample t aken from: 1 = one of the s tab les of the f a t t e n i n g farm, f rom the space 
between the t roughs and b e t w e e n the troughs a n d the palisades o n 8 th June; 2 = t h e sunk-
holes of t he breeding farm on 11th August; 3 = f rom the mate r ia l removed f r o m the drain 
grating when cleaned on 8th J u n e ; 4 = the l iquid manure s to rage basin on 8th J u n e ; 5 = 
f rom the same place on 11th A u g u s t ; 6 = samples t aken by f i l ter f r o m liquid m a n u r e applied 
to the poplar grove on the p rev ious day (11th August) ; 7 = sample taken from t h e irrigated 
soil of the popla r grove on 8 t h June ; 8 = m a n u r e collected in t h e stables of t he fa t ten ing 
farm and breeding farm on 3 0 t h July; 9 = sample not spontaneously taken f r o m manure 
left-over in t he corner of s tables a n d gaps of t h e concrete floor, a n d containing visible larvae 
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3 
— — 
4 
1 
2 
1371 
1 
64 
38 
773 
— 
1 
— 
— ' — — — 
62 
— 
4 
— — — 
I 1 
172 
92 
5 
— — — — 
2 149 
1 
1 
— 
7 
53 
4 
2 
— 
6 
1 
— : : : : 
П. ? 
14 
63 13 
— — — — 
- -
— — 
3 
— 
28 
— 
8 
8 
1 7 2 8 ! 64 3 241 1523 106 776 0 44 64 
19 
127 = 3 9 6 8 
(see t h e t e x t ) (8th October) ; 10 = sample t a k e n f rom walls a n d grat ing of side-canals in 
one of t h e farrowing pens ( 3 0 t h July) ; 11 = f r o m the same place on 8 th October ; 12 = sample 
t aken f r o m the pre -sed imenta tor on 30th J u l y ; 13 = f rom t h e same place on 8 t h October; 
14 = m a n u r e sample t a k e n f r o m the m u d a t the edge of t h e l iquid m a n u r e s torage basin 
on 3 0 t h J u l y ; 15 = f rom t h e same place on 8 th October; 16 = f r o m manure collected inside 
a s table o n 22nd Sep tember : 17 = f rom t h e gaps of wooden fences dividing t he runway , 
on 22nd September ; 18 = sample taken f r o m fresh manure del ivered to the hand l i ng place 
(22nd Sep tember ) ; 19 = f r o m manure mixed w i t h peat (22nd September) . 
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i r r i g a t i o n area. In soils i r r iga ted with t h i s me thod a large n u m b e r of flies develop (species 
c h a r a c t e r i s t i c of muds w i t h high organic m a t t e r contents , И / 7 ) . F rom a s amp le t aken f rom 
f r e s h l y applied liquid m a n u r e one fly deve loped , so it is possible t hough not suf f ic ien t ly proved 
t h a t f r o m the storage bas in f ly larvae or eggs are carried t h r o u g h t h e pipeline t o t h e soil of the 
i r r i g a t e d poplars. I t is sure t h a t m a n y coprophagous flies lay eggs on t he i r r iga ted soil, but 
t h e s e t w o ways of d e v e l o p m e n t of the f l y popula t ion on t h e soil of the pop la r grove are in-
d i f f e r e n t f rom our po in t of view, since t h e s to rage basin is n o t su i t ab le e i ther fo r synan throp ic 
f l y species to develop in. T h e me thod in t roduced by the Sza rvas Sta te F a r m for handling 
l i q u i d manure thus seems ideal f rom a sani tary-dipterological po in t of view, because it pre-
v e n t s t h e development of disease vec to r f l ies and reduces t h e smell of t h e la rge amoun t of 
m a n u r e to a min imum as well. This m e t h o d of handling l iquid m a n u r e may h a v e d i sadvantages 
too f r o m a veter inary p o i n t of view, owing to the wet e n v i r o n m e n t and high a i r humid i ty , b u t 
t h e s e aspects are no t inc luded in our s t u d y . 
I n the p ig-combinate of the B é k e Co-operative F a r m of Szabadszen tk i rá ly the stables 
a r e fu rn i shed with m e t a l g ra t ing and m o d e r n equipment a n d washed wi th w a t e r - j e t , so the 
m a n u r e remains on t h e sur face for such a sho r t t ime t h a t f l ies c a n n o t develop f r o m it and even 
t h e possibil i ty of eggs laid is low (I I /8) . On ly a low a m o u n t of m a n u r e lef t occasional ly on the 
c o n c r e t e floor may serve a cul ture m e d i u m . (Sample I I /9 was collected over a long period f rom 
s u c h lef t-overs of m a n u r e in which l a rvae were found.) Thus f r o m the manure seen in the stables 
a s u f f i c i e n t number of f l ies to explain t h e d a t a of collections 1/12—14 can by no means develop. 
N a m e l y , beside s tables a lmost comple te ly free of flies t h e r e were s tab les where many 
Drosophila repleta were f o u n d above t h e au tomat ic feeder , and considerable numbers of 
Musca domestica too on t he feed t a n k s of the central passage . We soon real ized t h a t the 
b r e e d i n g places of flies were in the s ide-canals of the gu t t e r (Fig . 2) where b e t w e e n the grat ing 
a n d o n the walls of t h e cana ls Drosophila repleta and Musca domestica could f reely develop. 
T h i s means tha t by a chemical t r e a t m e n t of the side-canals t he p igfarm c a n be made free of 
f l i e s , as in the d i f fe ren t p a r t s of the m a n u r e handling un i t disease vector f ly species occurring 
i n t h e stables are f o u n d only excep t iona l ly (1/15), and never develop t h e r e (11/12—15). 
T h e s traw-bale f i l te r ing me thod of m a n u r e handling t h u s c a n n o t be cri t icized for rendering 
poss ib l e the deve lopment of flies h a r m f u l to heal th. In ce r ta in p a r t s of t he m a n u r e handl ing 
u n i t large numbers of f l ies develop, b u t t h e y are either t h e usua l coprophagous species or 
t h o s e characterist ic of high organic m a t t e r content m u d s , t h u s having no san i t a ry impor-
t a n c e . For other r easons , however, t h e manure hand l ing me thod of t he S t a t e Fa rm of 
S z a r v a s is more a d v a n t a g e o u s . W i t h t h e s t raw-bale f i l te r ing m e t h o d t he f a r m s are deprived 
of a yield increase or ig ina t ing f rom i r r iga t ion with liquid m a n u r e , some f a r m s canno t — or do 
n o t w a n t to — ut i l ize t h e manure accumula t i ng in t he sed imenta to r s , so i t represents a 
b u r d e n , such combinâ te s m u s t be es tab l i shed far f rom i n h a b i t e d areas owing to the smell of 
t h e l iquid manure s to rage basins. 
Results ob ta ined in the F a t t e n i n g F a r m of N a g y t é t é n y have con f i rmed our opinion 
t h a t for hygienic r easons only some f o r m of liquid m a n u r e handl ing can b e the solution of 
m a n u r e handling in p ig- fa rms . I n m a n u r e samples t a k e n f r o m stables suppl ied with a low 
i n t e n s i t y of i l luminat ion and f r equen t ly t r e a t e d with chemicals (H/16) no f l y developed which 
is expla ined by the f a c t t h a t in d a y - t i m e t he animals s t ay in t h e stables only for a short t ime 
so t he r e is a re lat ively low a m o u n t of m a n u r e there, on t h e o t h e r hand , the inside a r rangement 
of t h e stables renders a more e f f ic ien t chemical f ly cont ro l possible t h a n e.g. in the Rózsás 
e s t ab l i shmen t (see before) . On the o t h e r h a n d , in the gaps of t he wooden fences dividing t he 
r u n w a y s manure samples could be t a k e n full of the l a r v a e of house-fly (still no house-fly-
deve loped f rom the l a r v a e as the l a t t e r were destroyed b y those of Ophyra leucostoma Wied, 
(c f . MIHÁLYI 1965). Keep ing the ex i s t ing equipment , m a n u r e handl ing in t h e fa t ten ing f a r m 
is ext remely bad a n d c a n n o t be i m p r o v e d even f rom a dipterological po in t of view. Wi th t h e 
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above m e t h o d of manure h a n d l i n g masses of house-flies and o t h e r synan th rop ic f l y species 
develop e v e n in October f r o m b o t h the f resh m a n u r e and tha t m i x e d wi th peat ( 1 1 / 1 8 - 1 9 ) . No 
suff icient r e s u l t is, and can be a t t a ined wi th t h e chemical control of larvae (Table 2), as they 
can be d e s t r o y e d only wi th dissolved toxic m a t e r i a l s , so the m u d - l i k e or solid m a n u r e can be 
poisoned on ly on the surface even if the whole su r face of the m a n u r e can really be covered by 
toxic m a t e r i a l s . Though poisoning reduces t h e number of l a r v a e , there is a possibi l i ty of 
millions of house-fl ies developing here, and we suspect tha t the v a s t te r r i tory of f l y breeding 
may h a v e a role in the n e a r b y inhabi ted a rea be ing infected w i t h house-fl ies a n d o t h e r syn-
anthropic species. 
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A V A I L A B I L I T Y O F P 2 0 5 IN H I G H L Y A L K A L I N E S O I L 
I N T H E P R E S E N C E O F D I F F E R E N T CALCIUM S A L T S 
The addi t ion of calcium salts t o acid soils in jud ic ious amounts increases their p H to a 
des i red level and t h u s br ings about a condi t ion in t h e m su i t ab le for p l an t g r o w t h and develop-
m e n t (HAUSENBUILLER 1963). This ion h a s a similar e f f ec t when added in t h e alkali soil. 
The effect of ca lc ium salts on t h e availabil i ty of P 2 0 5 has not been m u c h studied so f a r 
especially not in I n d i a n soils. R e c e n t l y , DE—ALI (1970) observed t h a t t h e add i t ion of ca lc ium 
sa l t s in general, inc reased the ava i lab i l i ty of P 2 0 5 in s l igh t ly alkaline soil. O t h e r Indian w o r k s 
ava i lab le on the p r o b l e m of the ava i l ab i l i ty of soil p h o s p h o r u s in the p resence or absence of 
l i m e and liming m a t e r i a l s were r ev i ewed briefly by DE (1963). In th is p a p e r an a t t e m p t h a s 
b e e n made to e luc ida te the effect of e i gh t calcium sal ts v iz . , calcium c a r b o n a t e , calcium oxide , 
ca lc ium sulphate , ca l c ium sulphide, calc ium sulphi te , ca lc ium n i t ra te , ca lc ium acetate a n d 
ca lc ium citrate on t h e avai labi l i ty of soil P 2 0 5 . 
A highly a lka l ine soil was col lected from S o r a o n (Al l ahabad /U .P . ) f rom a d e p t h of 
0 — 2 0 cm. The soil was completely d r ied , pulverized a n d passed t h r o u g h a 100-mesh sieve 
(Br i t i sh s tandard) . T h e soil was t h e n analysed chemical ly (DE 1965). 
Physico-chemical composition of Soraon soil 
(0 to 20 cm) 
о/ /о 
HCl-insoluble 86.6 
F e 2 0 3 3.0 
Sesquioside 10.4 
T o t a l CaO 0.7 
T o t a l Na„0 0.4 
T o t a l P 2Ó 5 0.21 
T o t a l organic ca rbon 0.015 
T o t a l nitrogen 0.0014 
C/N rat io 10.7 
Available P„0 5 0.098 
T o t a l C.E.C" 18.8 т . е . per 100 g 
T o t a l exchangeable C a + + 6.85 т . е . per 100 g 
T o t a l exchangeable N a + 7.5 т . е . per 100 g 
p H 10.6 
T e x t u r e Clay Loam 
In order t o observe the e f f e c t of different c a l c ium salts on t h e avai labi l i ty of P 2 0 5 in 
highly alkaline soil , t h e following t w o t r ea tmen t s were applied. 
T r e a t m e n t A : The soil was s a tu r a t ed three t i m e s wi th distil led w a t e r and dried a f t e r 
each of the f i r s t t w o sa tura t ions . A f t e r the thi rd s a t u r a t i o n with w a t e r , calcium salts equ i -
va len t to 1 т . е . , 2 т . е . , 4 т . е . , 8 т . е . , 16 т . е . a n d 20 т . е . were a d d e d p e r 100 g of soil. T h e 
exper imental p l a t e s were then a l lowed to stand in o n e case for one a n d in the other fo r t w o 
months . 
T r e a t m e n t B: I n this case, t h e soil was s a t u r a t e d three t imes w i t h distilled wa t e r a n d 
subsequent ly d r i ed a f t e r each s a t u r a t i o n . After the t h i r d drying, t he ca lc ium salts were a d d e d 
in the fashion of t r e a t m e n t 'A ' a n d k e p t for one a n d t w o mon ths for r eac t i on . 
For each sa tu ra t ion , 55 ml of distilled water were required per 100 g of the e x p e r i m e n t a l 
soil. For each se t , a control was also r u n side by side. 
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Afte r one and two months, the exper imenta l plates containing the soils were analysed 
for avai lable P 2 0 5 colorimetrically (DATTA 1963). 
The pH measuremen t s were pe r fo rmed JACKSON (1958) by a Leeds—Nor th rup p H 
m e t e r . The initial p H values of the t r e a t e d soils af ter the addi t ion of calcium salts were de-
t e r m i n e d before whereas the final p H va lues were determined af ter the incubat ion of the 
t r e a t e d soils. 
A perusal of Tab les 1 and 2 shows t h a t the addit ion of different calcium salts in all the 
t r e a t e d soils increases t he availability of P 2 0 5 . A max imum availabili ty of P 2 0 5 was obtained 
b y t h e addition of 8 т . е . calcium salts per 100 g soil. W i t h the exception of calcium ni t ra te , 
Table 1 
Availability of P2Ö5 in highly alkaline (Soraon) soil by the addition of 8 т.е. 
of calcium salts per 100 g soil 
Calcium salts 
T rea tmen t A 
Av. P , O s (p.e.) 
( X x l O > ) 
Increased Av. P a O s 
( X x 10') kg /ha 
Ini t ial 
p H 
Final 
Time ( m o n t h s ) Time 1 months ) Time ( nonths) 
1 2 1 2 0 1 2 
Calcium carbonate 13.6 15.2 40.7 86.9 10.50 10.7 10.9 
Calcium oxide 14.1 14.1 70.2 67.8 10.6 10.9 11.0 
Calcium sulphate 16.5* 15.9 52.6 99.7 10.0 9.5 9.7 
Calcium sulphide 14.5 15.9 51.5 99.7 10.3 10.1 10.1 
Calcium sulphite 16.8* 20.9 87.3 183.7 9.7 9.3 9.5 
Calcium nitrate 20.9* 22.8 105.1 215.6 8.9 8.7 8.6 
Calcium acetate 16.3 19.6 72.6 143.5 10.2 9.9 10.1 
Calcium citrate 16.6 19.5 75.0 143.5 10.2 9.8 9.0 
Control 9.9 10.0 — — 10.5 10.5 10.5 
Fischer ' s ' t ' value a t 5 % 
level of significance** 8.2 5.5 
* Available P 2 0 5 content was de termined f rom the t r ea tmen t a t 16 т . е . calcium 
salts per 100 g soil. 
** The calculated ' t ' value for 7 d.f . a t 5% level of significance = 2.365. 
ca lc ium sulphite and calcium sulphate 16 т . е . calcium sal ts per 100 g soil gave the max imum 
avai labi l i ty of P 2 0 5 . Tab les 1 and 2 show the effects of the di f ferent calcium salts wi th 8 т . е . 
concent ra t ion at which a maximum avai labi l i ty of P 2 0 5 was obtained, wi th one and two 
m o n t h reaction t imes . 
I n Tables 1 and 2, i t is evident t h a t t h e availability increases in all cases by the addit ion 
of all t h e eight calcium sal ts in composition to the control. This measure is found to be greater 
in t h e case of the exper imenta l plates k e p t for two months in t r e a t m e n t A then the one month 
p la tes of t rea tment B. This is obviously due to the fact t h a t there is a critical mois ture require-
m e n t which was not p resen t in the case of t r e a tmen t В for plates kept for two mon ths and in 
the case of t rea tment A for plates kep t for 1 month . In general , it is in teres t ing to note t ha t 
where there is decrease in the resul tant p H with the addi t ion of calcium sal ts to the strongly 
a lkal ine soil, there is an increase in the avai labi l i ty of P 2 0 5 (RAYCHAUDHARI—LANDEY 1960). 
T h e increase is less when such a pH change is low as in t he cases of calcium carbonate and 
ca lc ium oxide (Tables 1 and 2). 
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I t is interesting to note f u r t h e r t h a t the values of avai lable P 2 0 5 in comparison to the 
con t ro l due to the addi t ion of di f ferent calcium salts (Tables 1 and 2) are found to be significant 
a t 5 % level of significance f rom F i s h e r ' s ' t ' table . 
The orders of e f fec t iv i ty of the eight calcium salts in re la t ion to the availabil i ty of P 2 0 5 
in s t rongly alkaline soil for bo th the t r e a t m e n t s under one and two months t ime of experi-
m e n t a t i o n were observed to be the following; 
T r e a t m e n t A: Ca(N0 3 ) 2 > CaS0 3 > Ca-Citrate > Ca(CH3COO)2 > CaS0 4 > CaS > CaO > 
> CaC0 3 
Table 2 
Availability of P2Os in highly alkaline (Soraon) soil by the addition of 8 т.е. 
of calcium salts per 100 g soil 
Calcium ealts 
T r e a t m e n t В 
Av. P , O s ( % ) 
( X x l O 1 ) 
Increased 
Av. P . O , 
( X x 10") (kg/ha) 
Ini t ial 
p H 
Final 
Time (months) Time 1 months) T ime ( months) 
1 1 2 1 2 0 1 2 
Calcium carbonate 12.9 12.5 48.3 41.6 10.6 10.8 11.0 
Calcium oxide 14.1 13.1 67.5 51.2 10.7 11.0 11.0 
Calcium sulphate 17.3* 15.9 121.9 99.1 10.0 19.7 9.7 
Calcium sulphide 14.8 14.4 80.3 96.0 10.2 10.1 10.0 
Calcium sulphite 22.2* 21.9 204.1 198.1 10.0 9.2 9.8 
Calcium nitrate 22.4* 22.2 208.0 204.5 9.3 8.8 8.8 
Calcium acetate 18.6 17.8 144.2 114.2 10.3 10.2 10.2 
Calcium citrate 19.9 19.0 155.3 150.2 10.2 10.0 10.1 
Control 10.0 10.1 — — 10.5 10.5 10.5 
Fischer 's ' t ' value a t 5 % 
level of significance** 4.3 3.8 
— — — — — 
* Available P 2 0 5 content was determined f rom the t r ea tmen t at 16 т . е . calcium 
sal ts per 100 g soil. 
** The calculated 4* value for 7 d.f. a t 5 % level of significance = 2.365. 
From the above orders, it may he observed t ha t the addi t ion of calcium n i t ra te gives 
t h e bes t max imum availabil i ty of P 2 0 5 in bo th the t r ea tmen t s b o t h when kep t for one month 
and two months. The addit ion of calcium carbonate gave the lowest availabil i ty of P 2 0 5 in 
b o t h the t rea tments (Tr. A and B) under bo th reaction t imes (one and two months) . Fur ther , 
i t m a y be observed t h a t calcium salts wi th organic anions like ace ta te and c i t ra te generally 
hold tolerable posit ions in the above efficiency orders. 
The greater efficiency of calcium n i t ra te (GRUNES 1959, KANWAR 1964) is due not only 
to i ts contribution to the reduct ion of soil p H bu t also to the readi ly available source of calcium 
in t he strongly alkaline soil and to the good source of ni trogen so much required by the micro-
organisms responsible for par t ly decomposing the organo phosphorus compounds of the soil 
(BLACK 1957) result ing in an increased availabil i ty of P 2 0 5 . I t is generally observed t ha t the 
decomposit ion of phosphorus bearing organic ma t t e r or the g rowth of phosphate loving organ-
i sms are enhanced in the presence of n i t ra te (WAKSMAN 1952) and acetate ions, the lat ter 
be ing more useful in the oxidation of ca rbohydra te and an imal tissues (FREAR 1950). This 
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decompos i t ion proceeds u n d e r be t te r a e r a t i o n which condi t ion is available on t h e aggregation 
of t he soil particles as a r e s u l t of r ep lacemen t of Na + ions b y Ca + + ions in t he soil exchange 
complex . 
Inc iden ta l ly , it m a y be ment ioned h e r e t h a t JENNY—MARTIN—VLAMIS (1960) showed 
in the i r exper iments t h a t t h e produc t ion of n i t r i c acid by t h e addi t ion of ca l c ium ni t ra te in 
s t rongly alkal ine soil increases the avai lable f o r m of soil p h o s p h o r u s to an e x t e n t as great as 
did t h e appl ica t ion of a b o u t 175 lbs of f e r t i l i ze r phosphorus p e r acre and wi th su lphur ic acid 
which m i g h t have general ly been produced w i t h sulphite a n d su lph ide salts of c a l c ium increase 
the in te r -ac t ion of soil p h o s p h o r u s to an e x t e n t equivalent t o 350 lbs of fer t i l izer phosphorus 
per acre (GARDNER—KELLEY 1940). 
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M 
E F F E C T OF D I F F E R E N T L E V E L S O F IRON, P R O T E I N AND C A L C I U M 
ON G R O W I N G CHICKS F E D 25 P E R C E N T D E C O R T I C A T E D COTTON S E E D CAKE 
IN T H E I R RATIONS 
O n e of the most v i t a l f a c to r s t h a t l i m i t pou l t ry p o p u l a t i o n s in their p o t e n t i a l develop-
m e n t is t h e lack of good q u a l i t y protein f e e d s . Cottonseed m e a l is t h e most i m p o r t a n t protein 
c o n c e n t r a t e in E g y p t due t o i t s volume of p r o d u c t i o n and low p r i ce . I t is usual ly t h e protein 
12* Acta Agronomica Academiae Scientiarum Hungaricae 23, 1974 
1 5 2 V A R I A 
s o u r c e of choice for r u m i n a n t animals. I m p r o v e m e n t s in c o t t o n s e e d meal h a v e to take place 
to m a k e i t possible t o g r e a t l y increase t h e a m o u n t s of it u s e d in poul t ry r a t i o n s . 
T h e widespread u s e of co t tonseed m e a l in poul t ry r a t i o n s depends u p o n t h e inheren t 
q u a l i t y of the p ro t e in a n d the a m o u n t of d a m a g e which h a s t a k e n place d u r i n g processing. 
H e a t i s t h e pr incipal v a r i a b l e re la t ing t o d a m a g e . H e a t is n o t the only f a c t o r in damage , 
h o w e v e r , chemical r e a c t i o n s of the p r o t e i n d u r i n g process ing w i t h other c o n s t i t u e n t s such a s 
p i g m e n t s , oil and c a r b o h y d r a t e could i n f l u e n c e the a m o u n t of p ro te in d a m a g e i n c u r r e d . 
T h e significance of t h e existing gos sypo l -mine ra l i n t e r re l a t ionsh ips w a s recognized m o r e 
t h a n 50 y ea r s ago (ULLIREY 1966). I ron s a l t s a r e quite e f f e c t i v e in the d e t o x i f i c a t i o n of gossypol 
w h e n a d d e d to the f e e d r a t i o n of n o n r u m i n a n t animals (ALLEN et al. 1966, CABELL—STEVENSON 
1966, LYMAN 1966). S e v e r a l workers r e p o r t e d t h a t high l eve l s of calcium in c h i c k rat ion per -
m i t t e d no rma l g r o w t h r a t e s when r e l a t i v e l y h igh levels of gossypo l were p r e s e n t . 
T h e c o m b i n a t i o n of iron and c a l c i u m h a d a synerg i s t i c e f fec t in c o u n t e r a c t i n g the ef fec t 
of g o s s y p o l on the g r o w i n g chicks (BRESSANI et al. 1966). 
There fore t h i s w o r k was u n d e r t a k e n to minimize t h e h a r m f u l e f f ec t of feeding h igh 
l eve l s of decor t i ca ted co t tonseed cake b y supp lemen t ing t h e rat ions of t h e g rowing chicks 
w i t h v a r i o u s levels of i r o n , calcium a n d p r o t e i n . 
F o r the p r e s e n t inves t iga t ion , a h u n d r e d and eight F a y o m i chicks, n i n e w e e k s old, were 
u s e d . T h e birds were c l in ica l ly hea l thy . A t t h e s t a r t of t h e e x p e r i m e n t each c h i c k was weighed 
a n d m a r k e d with a n u m b e r e d wing b a n d , t h e n the chicks w e r e divided i n t o n i n e groups (12 
c h i c k s each) . The b i r d s w e r e weighed w e e k l y dur ing the e x p e r i m e n t early in t h e morn ing pr ior 
t o f e e d i n g , before e a c h w e e k and at t h e e n d of the e x p e r i m e n t . 
R a t i o n s o f fe red t o t h e nine g r o u p s a r e shown in T a b l e 1. The va lues of t h e Digest ible 
P r o t e i n (D.P . ) as well a s t h e Total D i g e s t i b l e Nu t r i en t s ( T . D . N . ) of the i n g r e d i e n t s were t a k e n 
a f t e r TITUS (1961) a n d ABOU-RAYA ( 1 9 6 7 ) . The r a t ions w e r e balanced in T . D . N . , minera ls 
( e x c e p t i ron and c a l c i u m ) and v i t a m i n s . 
F e e d and w a t e r w e r e given a d - l i b i t u m a n d a weekly r e c o r d of feed c o n s u m p t i o n was k e p t . 
Table 1 
Composition of rations fed to various groups 
Group 
Ingredient 
I IV V I I 
D e c o r t i c a t e d 
C o t t o n seed cake % 25.00 25.00 2 5 . 0 0 25.00 25 .00 25.00 25.00 25.00 — 
W h e a t % 18.75 18.75 17 .50 17.50 18.75 18.75 17.50 17.50 17.50 
H o r s e b e a n % 3.75 3.75 3 .50 3.50 3 .75 3.75 3 .50 3.50 12.50 
B r a n % 15.00 15.00 14 .00 14.00 15.00 15.00 14.00 14.00 20.00 
Ma ize % 30.00 31.50 27 .80 29.30 30 .00 31.50 27.80 29.30 42.00 
B l o o d mea l % 2.25 2.25 4 .60 4.60 2 .25 2.25 4 .60 4.60 3.00 
M e a t m e a l % 2.25 2.25 4 . 6 0 4.60 2 .25 2.25 4 .60 4.60 3.00 
C a l c i u m ca rbona t e% 2.50 1.00 2 .50 1.00 2 .50 1.00 2 .50 1.00 1.00 
S o d i u m chloride % 0.50 0.50 0 .50 0.50 0 .50 0.50 0 .50 0.50 0.50 
F e S 0 4 p p m 100 100 100 100 400 400 400 400 40 
V I I I 
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The dif ferent levels of iron in a form of ferrous sulphate (RANDS 1966), calcium a n d 
prote in added to r a t ions of various g roups separately or in combination were as follows: 
Group 1 2 3 4 5 6 7 8 9 control 
Calcium, % 
Prote in , % 
Iron, ppm 
2.5 1.0 ! 2.5 1.0 
20 24 
100 
2.5 1.0 : 2.5 1.0 
20 24 
400 
1.0 
15 
40 
The spectrophotometr ic de te rmina t ion of total gossypol in cot tonseed meal was ca r r i ed 
ou t in this work. 
In order to eva lua t e the di f ferences obtained a m o n g groups, the analysis of va r i ance 
and Least Significant Differences ( L S D ) were carried o u t according to SNEDECOR (1968). 
Data in Table 2 show a slight var ia t ion between g roups in the average feed consumption 
per head during d i f f e r en t periods. T h e lowest amount of feed consumed per head was found in 
Group VI, while t he highest was consumed in Group V I I I . Although the chick in the con t ro l 
group consumed the highest a m o u n t of feed in the f i r s t period, the to ta l a m o u n t of feed con-
sumed by the chick of such a group w a s moderate. 
The average weekly gain percen t (Table 3) in t he f i r s t period was t he highest in Group V I , 
while the lowest in Group I I . At t h e las t period, t h e h ighes t gain per cen t was obtained b y 
Group V. Chicks of t h e control group h a d a normal ga in percent . 
I t is evident f r o m the results obta ined in Table 4 and Figure 1, t h a t the average ga in 
per cent of chicks t r e a t e d with the low level of iron was lower than t h a t of those receiving t h e 
higher level during d i f ferent periods (except the second period). Differences between the t w o 
t r ea tmen t s were h ighly significant. Resu l t s of the t w o other levels (pro te in and calc ium) 
followed the same p a t t e r n already f o u n d with iron, y e t t h e difference be tween the high a n d 
low level in each t r e a t m e n t was less. 
Table 2 
Average feed consumed by chicks of various groups during different periods 
Periods in 
weeks 
Group 
l 2 3 4 5 6 7 8 T o t a l 
gms. gms. gms. gms. gms. gms. gms. gms. gms. 
I 378 348 417 476 500 515 536 553 3723 
и 360 368 440 496 500 537 532 553 3786 
i n 377 401 451 472 488 510 505 581 3785 
VI 367 380 430 478 500 531 539 553 3848 
V 360 386 430 479 484 477 532 579 3727 
VI 383 368 445 473 480 507 487 527 3670 
VI I 352 362 423 488 500 518 554 533 3730 
V I I I 346 382 460 496 520 522 597 617 3940 
Control 385 396 449 473 482 489 521 565 3763 
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Table 3 
Average gain per cent of various groups during different periods 
P e r i o d s in 
w e e k s 
Group 
l 2 3 4 5 6 7 8 
I 17 36 51 64 78 95 109 118 
H 10 31 47 60 73 86 109 119 
HI 16 42 64 80 103 117 130 147 
IV 17 38 52 78 92 115 139 145 
V 19 39 64 82 105 127 145 155 
VI 22 36 68 80 103 120 141 149 
VII 16 35 59 78 94 119 136 149 
VIII 15 35 57 72 90 110 130 142 
Control 20 39 57 78 93 113 125 136 
Table 4 
Average gain per cent of chicks in various groups fed high or low levels of iron protein or calcium 
during different periods (each level extracted from data of four groups) 
T r e a t m e n t s 
P e r i o d 
l 2 3 4 5 6 7 8 
Iron 100 ppm 15 37 54 71 87 103 122 132* 
400 ppm 18 36 62 78 98 119 138 149 
Protein 20% 17 34 58 72 90 107 126 135 
24% 16 38 58 77 95 115 134 146 
Calcium 1.0% 16 35 56 73 90 108 130 139 
2.5% 17 38 60 76 95 115 130 142 
* High ly significant. 
LSD for iron t r ea tmen t was: 
11.7 0.05 
15.4 0.01 
The h igh level of iron gave a higher gain pe r cent than not on ly the low level of iron, but 
also the high pro te in and calcium levels. On the o t h e r hand the lowest gain per cent was obtained 
with a low iron level. Such gain per cent was lower t h a n even the low level of protein or calcium. 
While the low level of calcium was better t h a n t h e low levels of i ron or protein. 
D a t a in Table 5 present t he average b o d y weight of chicks reared on high or low levels 
of iron, p ro t e in and calcium. Such results were in accordance w i t h those obtained previously 
concerning t h e gain per cent of corresponding levels. 
The average total gain (Table 6) ranged be tween 467 gms (Group I) and 576 g m s (Group 
I I I ) while t h e t o t a l gain of t he control group was 515 gms. The h igher amount of feed consumed 
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Fig. 1. Rela t ionship be tween gain pe rcen tage and age of chicks receiving 2 5 % decort icated 
cot tonseed cake in the i r ra t ion w i t h d i f fe ren t levels of i ron, protein and ca lc ium 
du r ing t h e whole expe r imen ta l period was f o u n d in Group V I I I , while the lowest a m o u n t was 
consumed by Group VI . As feed conversion is the resu l t an t of feed consumpt ion a n d the body 
weight gain of the chick, t he lowest feed convers ion was f o u n d in Group I I ( received the three 
low levels), while Group V I I (received t he t h r ee high levels) h a d a feed convers ion of good 
order . 
T h e feed conversion of groups receiving the high levels of iron, p ro te in a n d calcium 
sepa ra t e ly was be t t e r t h a n t h a t of those receiving the low levels (Table 7). I t is ev iden t f rom 
these resu l t s t h a t t he h igher level of i ron p roduced the bes t feed conversion, whi le t he worst 
feed convers ion was ob ta ined by groups receiving the low level of i ron. The d i f fe rence between 
t he t w o calcium levels was the lowest, while t h e highest d i f fe rence was found b e t w e e n the two 
iron levels. 
Analysis of va r i ance of the d a t a (Table 8) showed t h a t d i f ferences be tween t r e a t m e n t s 
were s igni f icant . Al though t he differences b e t w e e n the two levels of i ron were highly significant, 
ne i the r t h e differences be tween the two levels of protein nor t h e two levels of ca lc ium were 
ins ign i f ican t . 
12* Acta Agronomica Academiae Scientiarum Hungaricae 23, 1974 
1 5 6 V A R I A 
Table 5 
Average body weight of chicks reared on various levels of iron, protein or calcium during different 
periods (each level extracted from the data of four groups) 
T r e a t m e n t 
Periods in w e e k s 
Ini t ia l 
weight i 2 3 4 5 6 7 s 
I ron 100 ppm 
400 ppm 
387 
368 
gms. 
445 
433 
gms. 
530 
501 
gms. 
595 
597 
gms. 
660 
655 
gms. 
722 
728 
gms. 
786 
806 
gms. 
856 
874 
gms. 
899 
914 
P r o t e i n 20% 
24% 
377 
378 
439 
438 
511 
520 
592 
599 
645 
670 
712 
738 
777 
814 
847 
883 
883 
929 
Calc ium 2.5% 
1.0% 
379 
376 
443 
435 
522 
508 
606 
585 
666 
649 
738 
712 
811 
780 
865 
862 
915 
897 
Cont ro l 379 455 528 604 675 734 808 853 894 
Table 6 
Average total gain, feed consumption and feed conversion of different 
groups during the whole experimental periods 
G r o u p 
Average t o t a l 
gain 
Average t o t a l f eed 
consumed 
Average feed 
conversion 
gms. gms. gms. 
î 467 3723 7.97 
и 473 3786 8.00 
i n 576 3785 6.57 
IV 529 3848 7.27 
V 544 3727 6.85 
V I 541 3670 6.78 
V I I 560 3730 6.66 
V I I I 538 3940 7.32 
Control 515 3763 7.30 
The Least S ign i f i can t Difference (Tab le 9) be tween each of the two g roups showed a 
h igh ly significant d i f f e r ence between t h e h igh and low levels which involved i t in the iron. 
F r o m the p r e s e n t results of th i s inves t iga t ion , good evidence could be obta ined con-
c e r n i n g the positive e f f e c t of a higher level of iron on g r o w t h and feed convers ion when t h e 
d i e t of the growing ch icks contained 2 5 % decort icated co t tonseed cake. A d d i t i o n of iron a t a 
h i g h level permi t ted t h e chick to grow b e t t e r than t he n o r m a l ra tes received b y the control 
ch ick , even though 1750 p p m tota l gossypol was present in t he rat ion. Such resul t s indicated 
t h a t i ron when used in suff icient concen t r a t i on , was e f fec t ive in p ro tec t ing chicks f rom t h e 
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Table 7 
Average feed conversion of chicks fed high or low levels of iron, protein 
or calcium during the whole experimental period 
. ^ T r e a t m e n t 
Level 
I ron Protein Calcium Average 
High 6.90 6.98 7.01 6.96 
Low 7.45 7.37 7.34 7.38 
Control 7.30 
Table 8 
Analysis of variance in gain per cent of chicks in various groups studied in different periods 
of growth during the experimental period 
s.v. d.F. S.S. M .S. F 
Tabu la t ed F 
0.05 0.01 
T o t a l 8 5 8 9 , 1 2 1 — — 
Trea tmen t s 7 1 4 , 5 6 6 2 0 8 1 2 . 7 1 2 . 1 2 2 . 8 7 Signif icant 
I ron 1 6 , 6 4 7 6 6 4 7 8 . 6 4 3 . 9 6 6 . 9 6 Highly sig. 
P ro te in 1 2 , 1 0 5 2 1 0 5 2 . 7 4 3 . 9 6 6 . 9 6 Insig. 
Calcium 1 8 4 8 8 4 8 1 . 1 0 3 . 9 6 6 . 9 6 Insig. 
I n t e r . I r o n X P r . 1 2 , 0 5 3 2 0 5 3 2 . 6 7 3 . 9 6 6 . 9 6 Insig. 
In t e r . I ron X Ca 1 2 , 8 6 6 2 8 6 6 3 . 7 3 3 . 9 6 6 . 9 6 Insig. 
In t e r . P r . x C a 1 6 0 6 0 0 . 0 8 3 . 9 6 6 . 9 6 Insig. 
E r r o r 7 8 5 9 , 9 7 6 7 6 9 
— — — 
h a r m f u l effects of cot tonseed mea l . Several workers (HOPKINS—CHILSON 1966) came t o t h e 
same conclusion a n d s ta ted t h a t i ron was effect ive in protect ing t h e chicks f rom t h e t ox i c 
e f fec t of co t tonseed meal . 
Confl ic t ing resu l t s were f o u n d when a low level of iron was u s e d , i.e. low level of i ron 
h a d no effect on t h e toxic ef fec t of cot tonseed mea l . Therefore i t is necessary for gossypo l 
de tox i f ica t ion , A h igh level of i ron m u s t be present in such A ra t ion. In t h a t connection SMITH— 
CLAWSON (1966) a d d e d ferrous s u l p h a t e to diets con t a in ing 244—400 p p m of free gossypol . 
A ra t io of 0.5 : 1 i ron to gossypol g a v e par t ia l de tox i f i ca t ion and a 1 : 1 ra t io gave c o m p l e t e 
de toxi f ica t ion . 
According to JONASSEN'S (1966) exp lana t ion iron pro tec ted chicks f rom t h e t ox i c 
ef fec t of co t tonseed meal due t o t h e f ac t t h a t t he gossypol moiety i n t e r a c t e d with a f e r r o u s 
ion, the complex consis ted of one F e ( I I ) ion and one gossypol ion to g ive the general f o r m u l a 
F e ( I I ) gossypolate . O the r au tho r s bel ieved tha t gossypol and iron f o r m e d an insoluble c o m p l e x 
p reven t ing the gossypol f rom be ing absorbed f r o m t h e gas t ro- in tes t ina l t r a c t . 
Moreover , i t could be conc luded t h a t i t is p r o b a b l e t h a t more cons is ten t resul ts wou ld 
be ob ta ined if m o r e iron were u s e d in such A d ie t . I n th is aspect ALTSCHUL (1966) r e p o r t e d 
t h a t there are p rob l ems in the re la t ionsh ip between t h e r ight q u a n t i t y of i ron and the q u a n t i t y 
of gossypol. 
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Table 9 
Least Significant Difference (LSD) among groups 
Treatments Per cent gain 
Difference 
LSD 
Signif icant 
a ь а Ь 0.05 0.01 
l 2 118 119 l 23.2 30.5 Insig. 
l 3 118 147 29 23.8 31.3 Sig. 
l 4 118 145 27 23.2 30.5 Sig. 
l 5 118 155 37 23.2 30.5 Highly sig. 
6 118 149 31 23.2 30.5 Highly sig. 
l 7 118 149 31 23.2 30.5 Highly sig. 
l 8 118 142 24 23.8 31.3 Sig. 
2 3 119 147 28 23.8 31.3 Sig. 
2 4 119 145 26 23.2 30.5 Sig. 
2 5 119 155 36 23.2 30.5 Highly sig. 
2 6 119 149 30 23.2 30.5 Sig. 
2 7 119 149 30 23.2 30.5 Sig. 
2 8 119 142 23 23.8 31.3 Critical 
3 4 147 145 2 23.8 31.3 Insig. 
3 5 147 155 8 23.8 31.3 Insig. 
3 6 147 149 2 23.8 31.3 Insig. 
3 7 147 149 2 23.8 31.3 Insig. 
3 8 147 142 5 24.3 32.0 Insig. 
4 5 145 155 10 23.2 30.5 Insig. 
4 6 145 149 4 23.2 30.5 Insig. 
4 7 145 149 4 23.2 30.5 Insig. 
4 8 145 142 3 23.8 31.3 Insig. 
5 6 155 149 6 23.2 30.5 Insig. 
5 7 155 149 6 23.2 30.5 Insig. 
5 8 155 142 13 23.8 31.3 Insig. 
6 7 149 149 0 23.2 30.5 Insig. 
6 8 149 142 7 23.8 31.3 Insig. 
7 8 149 142 7 23.8 31.3 Insig. 
The da t a ob ta ined in the p resen t study is of considerable p rac t i ca l interest. The re was 
an improvement in body weight ga in and feed convers ion when a h igher level of calcium was 
present . This f i nd ing is in agreement with t ha t recommended by m a n y investigators. On the 
cont ra ry SMITH (1966) indicated t h a t calcium did no t protect pigs f r o m mortal i ty due to 
gossypol. 
Although t h e high level of calcium protected chicks from the h a r m f u l effect a t t r i b u t e d 
t o gossypol, t he protect ion was no t so effective as w i t h the high level of iron. In other words , 
separately added calcium and iron ra t ion containing 2 5 % cottonseed mea l increased t h e f ina l 
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b o d y weight , for wh ich iron was b e t t e r t h a n calcium, such resul t s might be d u e to the fac t t h a t 
t h e calcium-gossypol complex is no t v e r y s table and in t h e dynamic equ i l ib r ium existing in t h e 
digest ion t r a c t apprec iab le quan t i t i e s of unbounded gossypol are abso rbed (RANDS 1966). 
Considerat ion m u s t also be given to o t h e r componen ts of the diet, such as phosphorus t o 
ba l ance the Ca/P r a t i o n and to mic ronu t r i en t s , such as Zn , since their u t i l i za t ion is a f fec ted 
b y h i g h i n t a k e s o f c a l c i u m ( B R E S S A N I et al. 1 9 6 6 ) . 
The marked increase in the g r o w t h of chicks fed h igh levels of p ro te in , w a s consequent ly 
accompanied by an improvemen t in feed conversion. Such resu l t s indicated t h a t a high level of 
p ro t e in f rom o ther sources compensa ted t he protein d a m a g e occurring du r ing t h e processing of 
oil ex t rac t ion f r o m cot tonseed, due t o h e a t and chemical reactions. T h e cot tonseed m e a l 
suppl ied 38% Ca f r o m t h e to ta l digest ible protein in t he r a t i o n . Several worke r s , among o the rs 
LYMAN (1966), r e c o m m e n d e d prote in in high levels. 
In t h a t connec t ion , i t was r e p o r t e d (PHELPS 1966) t h a t commercial cot tonseed meals 
seem to per form b e t t e r in ra t ions for broi lers when supp lemen ted with L- lys ine , the next m o s t 
l imi t ing amino acids in cot tonseed m e a l s appeared to h e methionine a n d one or all of t h e 
th reon ine , isoleucine a n d leucine g roup . However , ALTSCHUL (1966) r e p o r t e d t h a t there are 
p rob lems involving t he relat ionship to t h e qual i ty and a m o u n t of protein a n d t h e re la t ionship 
to o the r metals such as calcium and t o such as i ts effect on v i t amin E . 
I t is ev iden t f r o m these resul ts t h a t iron was a m o r e impor t an t a d d i t i v e in de toxi fy ing 
t h e gossypol t h a n t h e two other add i t ives . 
F rom the p rev ious da ta , it could be concluded t h a t separate ly added i ron , calcium a n d 
p ro t e in to growing chicks ra t ions increased the f inal body weight and improved feed conversion, 
fo r which iron was b e t t e r t han pro te in a n d calcium. 
Combinat ions of th ree high levels of iron, pro te in a n d calcium has a synergist ic e f fec t 
in counte rac t ing t h e e f fec t of gossypol. B e t t e r results were obta ined when such addit ives were 
in combina t ion t h a n when added to t h e ra t ions separa te ly . Similar resul t s were recorded b y 
B R E S S A N I et al. ( 1 9 6 6 ) . 
In a previous s t u d y it had been recorded t h a t t he o p t i m u m level of decor t i ca ted co t ton-
seed cake t h a t could be fed to chicks m u s t not exceed 1 5 % , a drop in b o t h ga in and feed con-
vers ion occurred when f u r t h e r co t tonseed cake was admin i s t e red to the r a t i o n . 
In this work as ra t ions con ta ined 2 5 % decor t ica ted cot tonseed cake , w h e n added w i t h 
h igh levels of i ron, ca lc ium and p ro t e in b e t t e r results t h a n t h e control were ob ta ined in b o t h 
b o d y weight gain a n d feed conversion. 
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Q U A N T I T A T I V E M I C R O S C O P Y 
A microscope magn i f i e s th ings opt ica l ly , which can be d e t e c t e d by the n a k e d eye only 
vaguely or n o t a t all. T h e h u m a n eye is able t o see shape a n d colour . This does n o t change 
with microscopical obse rva t ion . The ques t ion comes up if a microscopical image is capable of 
giving q u a n t i t a t i v e d a t a . F o r a long t ime t h e r e have been aux i l i a ry means of pe r fo rming 
q u a n t i t a t i v e de te rmina t ions in cer ta in spec imens: objec t and eyepiece micrometers t o measure 
lengths, in tegra t ion p la tes t o determine t h e par t ic le size d i s t r i bu t ion and spec imen slides 
divided in to un i form areas t o count and d i f f e r e n t i a t e specimen part icles. I t is e v i d e n t f rom 
these few examples t h a t in t h i s way physical d imensions or p o p u l a t i o n numbers are measured. 
The chemis t , however, usua l ly has a d i f ferent i n t e rp re t a t ion of q u a n t i t a t i v e de t e rmina t i on : the 
m e a s u r e m e n t of the a m o u n t of a substance, t h e concent ra t ion of one component in a mix ture , 
expressed in weight per u n i t vo lume. Some of t h e above men t ioned microscopical m e a s u r e m e n t s 
can he used u n d e r cer ta in condi t ions , to m e a s u r e quan t i t a t i ve ly in this respect . A simplified 
example is t h e de t e rmina t ion of the dispersed subs tance in a n emuls ion. One needs to count 
the n u m b e r and measure t h e d iameters of t h e sphere-shaped pa r t i c l e s in a given v o l u m e under 
the microscope. The to ta l a m o u n t of the emuls i f i ed substance c a n he computed . T h e measure-
men t s c a n be made v i sua l ly or with a t TV-microscope (e.g. t h e O P T O N Micro-Videomat) . 
However , t h e essential f ie ld of quan t i t a t i ve microscopy is t he p h o t o m e t r y of a microscopical 
specimen. 
Photometry 
I n t h e proper sense p h o t o m e t r y is the m e a s u r e m e n t of a l i g h t f l u x per un i t t i m e . A tr ivial 
example is t h e measu remen t of the exposure t i m e iu p h o t o g r a p h y . The readings f r o m a photo-
meter scale are very seldom t h e absolute a m o u n t s of l ightf lux e.g. pho tons per second. Normal ly 
the scales are modified to f i t t h e appl icat ion. Quan t i t a t i ve m e a s u r e m e n t s usual ly requi re the 
compar i son of two d i f ferent l igh t f luxes : s t a n d a r d a n d sample are compared . For d i rec t measure-
men t s of r a d i a n t bodies (e.g. in f luoromet ry ) t h e s t andard is se t o n 100% of t he scale and the 
def lect ion produced by t h e sample can be r e a d off . Since t he concen t ra t ion is l inear ly pro-
por t ional to the f luorescence, a linear scale divis ion is su f f i c ien t . B u t it is d i f f e r e n t if con-
cen t ra t ion is to be de t e rmined by absorp t ion of l ight . Only t r ansmiss ion can be de tec t ed , the 
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l igh t which pene t ra tes t h e sample. The t ransmiss ion , however , is logar i thmical ly r e l a t ed to the 
concen t r a t i on . E i t h e r t h e scale is divided l inear ly in t ransmiss ion a n d the read ings a re mathe-
m a t i c a l l y conver ted or t h e scale is d iv ided logar i thmical ly in so-called a b s o r b a n c e values. 
Absorbance is l inear ly related t o concen t r a t ion according t o the L a m b e r t — B e e r - L a w 
Absorbance A : 
Concentra t ion с = 
log t ransmiss ion 
absorbance A 
p a t h length d • f a c t o r E 
If concen t ra t ion is t o be measured by de t e rmin ing the ref lec t ion (e.g. p igments in pa in t ) the 
K u b e l k a — M u n k - F u n c t i o n is applied. 
s 
e = absorbance coefficient 
с = concen t r a t i on 
s = s ca t t e r ing of the sample 
К in t u r n can be c o m p u t e d f rom the m e a s u r e d values R with t h e equat ion 
к —
 ( 1
- * > 2 
2« 
All above m e n t i o n e d laws for t he concen t ra t ion m e a s u r e m e n t are only co r rec t if mono-
c h r o m a t i c l ight is u sed . T h e selection of t h e smaller or b r o a d e r wavelength b a n d which is 
needed for the m e a s u r e m e n t can be m a d e b y l ightf i l ters or monochromato r s . I t depends on 
t h e sample in ques t ion which wavelength is bes t sui ted. I t will be de termined in a d v a n c e with 
p u r e substances or so lu t ions in a p h o t o m e t e r . W i t h few excep t ions the i n h e r e n t cons tan t s 
such as absorbance coeff ic ient s, sca t te r ing s and wavelength a t m a x i m u m a b s o r p t i o n can be 
f o u n d in t he a p p r o p r i a t e l i t e ra ture . 
Microphotometry 
As the name p o i n t s ou t , this is p h o t o m e t r y in the microscopical range. Since in regular 
p h o t o m e t r y the a m o u n t s used for m e a s u r e m e n t are in the r a n g e f r o m some mil l i l i ters down to 
some microliters, m i c r o p h o t o m e t r y only requi res amoun t s wh ich are some decades smaller. 
On ly in few cases are t h e samples solutions. I n biology and b iochemis t ry smears , t i s sue sections 
a n d suspensions are measu red in t r a n s m i t t e d l ight. F luorescen t samples are exci ted with 
i l l umina t ion f rom above th rough t he ob jec t ive , measu remen t s of colour of solid samples such 
as c rys ta l s and ores are also made in epi - i l luminat ion . 
The i n s t r u m e n t used in all these cases is the microscope pho tomete r . I t is d i f ferent 
f r o m a regular microscope in so far as t he l ight rays coming f r o m t h e specimen c a n be deflected 
on t o a pho tode tec to r . T h e l ight is conve r t ed in to a p h o t o c u r r e n t and can be m e a s u r e d af ter 
ampl i f i ca t ion , i.e. i nd i ca t ed or recorded. I n t h e case of a so lu t ion or a completely homogeneous 
s amp le the concen t ra t ion in the sample can be de termined b y inser t ing a su i t ab le l ight f i l ter 
in t h e beam p a t h of t h e microscope a n d b y replacing the eyepiece by a p h o t o d e t e c t o r . The 
m e a s u r e m e n t proper is done by using a slide on which only a d r o p of solvent and t h e coverglass 
is p laced . By means of an ampli f icat ion con t ro l the indica t ion is set on 100% def lec t ion . Now 
t h e solvent is rep laced b y the sample a n d i t is noted how m u c h the def lec t ion is reduced. 
Accord ing to the a b o v e s t a t ed fo rmulas a n d a f t e r ca l ib ra t ion wi th a sample w i t h known 
c o n t e n t , the u n k n o w n concent ra t ion c a n be computed . 
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I n most cases, howeve r , microscopical specimens are n o t homogeneous. A polished metal 
su r f ace consists of a m u l t i t u d e of c rys ta l - l ike grains, each of t h e m homogeneous in itself b u t 
d i f f e r ing very much f r o m its neighbours . T h a t ' s why microscope pho tome te r s are equipped 
w i t h d i aph ragm sys tems , so t h a t a l imi ted zone of the spec imen can be selected and measured. 
A d j u s t a b l e mechanical d i aph ragms are e i t he r round (also iris d iaphragms c a n be considered 
r o u n d ) or rec tangular , va r i ab l e f rom ve r t i c a l slit over squa re to horizontal sl i t . O t h e r systems 
are t o o cumbersome for c o m m o n use a n d a b o v e all the size c a n n o t be reproduc ib ly ad jus ted . If 
homogeneous zones c a n n o t be isolated, t h e solution is " s c a n n i n g " . A reproducib ly ad jus tab le 
d i a p h r a g m is inserted o n t o the microscope b e a m pa th . In commerc ia l microscope pho tomete r s 
d i a p h r a g m s are applied which can select a r eas down to 0.5 /г d iameter in t h e ob j ec t plane. In 
o rder t o scan the whole specimen, the microscope is e q u i p p e d wi th a scanning stage. This is 
m o v e d b y stepping m o t o r s in steps a d a p t a b l e to the m e a s u r e d area, e.g. s teps of 0.5 p for a 
m e a s u r e d area of 0.5 ц . A f t e r every s tep t h e photode tec tor ge t s a signal which is p roduced b y 
t he t ransmiss ion of t h e 0.5 /и area of t h e specimen. If one line is scanned t h e s tage moves 
pe rpend icu la r one s tep a n d then stepwise backwards . Thus t h e specimen is scanned in meanders . 
O t h e r scanning p a t t e r n s are possible. I n c o n t r a s t to t he m e a s u r e m e n t of la rger homogeneous 
a reas of the specimen w i t h a resting s t age , i t is inconvenient to read and wr i te down the in-
d i v i d u a l values. I t is m o r e comfor table t o a t t a c h a record ing devide, e.g. a l ine recorder or 
b e t t e r a n d more f lex ib le an electronic c o m p u t e r . The l a t t e r combina t ion is b r ie f ly called a 
" S c a n n i n g Mikroskop P h o t o m e t e r " (SMP) . 
In order to exp la in individual app l i ca t ion , they m a y be demons t ra ted on t he two Micro-
scope Pho tomete r s f r o m O P T O N SMP 01 a n d SMP 05. I n b o t h cases the basic s t a n d should be 
a s t a b l e microscope such as the Universa l or t he Pho tomicroscope (Fig. 1). 
A measuring s y s t e m consists of a var iable d i a p h r a g m , an observat ion eyepiece and a 
p h o t o d e t e c t o r place u p o n t he microscope head . The spec imen area to be m e a s u r e d is selected 
by v iewing through t h e observa t ion eyepiece and the d i a p h r a g m is varied u n t i l i t encloses the 
area as well as possible. T h e light beam is n o w brought in to t h e de tec tor , in th is case a mult ipl ier . 
The p h o t o c u r r e n t is a m p l i f i e d with a su i t ab l e amplif ier and t h e value can be r ead f r o m a digital 
i nd i ca to r . This set-up is suff ic ient for i n t eg ra l measu remen t s of homogeneous areas . B u t t he 
r egu la r stage can be r ep laced by a scann ing stage. A s e p a r a t e control un i t p rov ides the com-
m a n d s for the stage m o v e m e n t . Now t h e measured values can be t rans fe r red e i the r analogue 
to a l ine recorder or d ig i ta l in to a c o m p u t e r . Owners of large c o m p u t e r s prefer to s tore all values 
in a p u n c h tape and feed th i s into the c o m p u t e r a t a la te r t i m e . The direct feed ing in the com-
p u t e r is called the "On- l ine-Vers ion" a n d t h e storage in a p u n c h - t a p e the "Off - l ine-Vers ion" . 
The de te rmina t ion of concen t ra t ion r e q u i r e s absorbance va lues . The convers ion of t rans -
miss ion into absorbance va lues can he d o n e b y the ampl i f ie r b u t in the c o m p u t e r as well. Fo r 
r e f l ec t ion measurements t h e conversion i n t o K u b e l k a — M ü n k values is done b y t h e computer . 
A n at tached l ine-recorder draws t h e densi ty prof i le of one line in t h e specimen a f t e r 
a n o t h e r . The i n t e rp re t a t i on is diff icult a n d therefore t he h o o k - u p of a c o m p u t e r is preferred . 
The c o m p u t e r is able e .g. t o add up d e n s i t y values of area in tegra l s which in t u r n can be con-
v e r t e d in to concent ra t ions . I n the SMP 01 t he microscopical image is direct ly p ro jec ted on the 
mul t ip l i e r , only l imi ted b y the d i a p h r a g m . The i n s t r u m e n t therefore has a h igh l ight power 
and is well suited e.g. f o r fluorescence or v e r y dense spec imens . The m o n o c h r o m a t i c illumi-
n a t i o n is obtained by a m e r c u r y vapour l a m p and a sui table UV-f i l te r in the case of f luorescence 
exc i t a t i on , and by a t u n g s t e n lamp wi th a n interference g r a d a t i o n fi l ter in case of t r ansmi t t ed 
or r e f l ec t ed light m e a s u r e m e n t s . 
A n interesting app l ica t ion is t he colour measu remen t (reflection m e a s u r e m e n t ) e.g. in 
c r imina l court cases. H e r e t he stage does n o t move. The i l lumina t ing wave leng th is var ied by 
sh i f t i ng the gradat ion f i l t e r in steps. T h e re f lec t ion of the spec imen (fibers, p a i n t chips) is con-
t i n u o u s l y measured a n d t h e values are f e d in to a compute r . T h e measured va lues are referred 
A eta Agronomica A c a d t m i a c Scientiarum Hungaricae 23, 1974 
V A R I A 1 6 3 
to a s t a n d a r d previously measured and t h e absolute colour v a l u e s are c o m p u t e d . Usually 
only compar i son values a r e required e.g. f o r proof of i den t i t y . 
T h e operat ion pr inc ip le of the SMP 05 (F ig . 2) is the s a m e as described for t h e SMP 01. 
But t he r e is an optical d i f f e rence , since by locking in the v iewing tube the to ta l f i e ld of view 
can be seen. The measur ing d iaphragm a p p e a r s as a brighter s p o t . I t is cus tomary , as it is in 
the S M P 01, to use f ixed d i a p h r a g m s because t h e y permit r ep roduc ib le readings. T h e SMO 05 
Fig. 1. O P T O N Scanning Microscope P h o t o m e t e r Model 01. S e t - u p for epi- i l luminat ion 
can easily be equipped wi th an i l lumination s y s t e m and objec t ives for UV-light. P a r t i c u l a r l y 
in b iochemis t ry concen t ra t ion measurements c a n be made w i t h o u t staining. The a b s o r p t i o n 
maxime of n a t u r a l p roduc t s a re in the UV r a n g e a n d they can be measured direct ly w i t h the 
SMP 05. A n image conver te r pe rmi t s the o b s e r v a t i o n of the image and the selection a n d ad-
j u s t m e n t of t h e d iaphragm. I t is possible to m e a s u r e statically b u t scanning is t he p re fe r red 
method . T h e a t t ached c o m p u t e r p u t s the i ncoming values in i t s m e m o r y at a ra te of u p to 50 
per second. I f t he computer is equipped with a d i sp lay screen, t h e s h a p e of the spec imen can be 
made vis ible a f t e r the s c a n n i n g is completed. Undesi red va lues can be ex t inguished . The 
s tat is t ical dens i t y d is t r ibu t ion can also be d i sp layed , i t is called " h i s t o g r a m " . According to the 
program t h e a t t ached t e l e t y p e p r in t s the d e n s i t y values versus locus. The " i m a g e " of the 
specimen is recorded in d e n s i t y values. Or t h e t e l e type pr ints t h e calculated concen t ra t ions , 
volumes, s u r f a c e areas or w h a t e v e r may he des i red in columns. T h e evaluat ion is d e t e r m i n e d 
by the p r o g r a m fed into t h e compute r . 
T h e a b o v e ment ioned examples d e m o n s t r a t e only a few possibilit ies of q u a n t i t a t i v e 
microscopy. N o t all app l ica t ions are found b y a n y means and s o m e are a t the beg inn ing . 
There is a f u t u r e in the e v a l u a t i o n of mic ropho tographs . P i c tu re s of chromosomes s h o w a 
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s t r u c t u r e which c a n be measured rep roduc ib ly . Subs tances can be q u a n t i t a t i v e l y de termined 
b y measur ing au to rad iog raphs . In aer ia l pho tographs a reas with ident ical colours can be 
d e t e c t e d and e v a l u a t e d . This mus t be done under a microscope since de t a i l s become v e r y 
sma l l if the p ic ture was taken f rom a h igh a l t i tude. O t h e r applications are t h e evaluat ion of 
as t ronomica l s ta r p i c tu r e s to detect n e w s t a r s and m e a s u r e m e n t s on nuc lear p la tes to de tec t 
n e w elementary par t i c les . Successful m e a s u r e m e n t s h a v e b e e n made in all t hese f ields. Wi th t h e 
sp read ing of these i n s t r u m e n t s microscope pho tome t ry will become an ind ispensable tool in 
t h e analyt ical sciences. 
Fig. 2. OPTON Scann ing Microscope Pho tome te r Model 05 from r ight t o l e f t : Xenon l igh t 
source, m o n o c h r o m a t o r , microscope pho tome te r , ampl i f i e r , P D P 12 c o m p u t e r with t e l e type 
I t was a l r e a d y mentioned in t h e in t roduct ion t h a t certain q u a n t i t a t i v e da ta can b e 
ob ta ined f rom t h e microscopical image by means of ob j ec t or eyepiece micrometers a n d 
in tegra t ion p la tes . T h e whole complex of length, v o l u m e , surface and d i s t r ibu t ion measu re -
m e n t s can be s u m m a r i z e d under t h e t e r m " s t e r e o m e t r y " . Visual methods a re t ime consuming 
a n d need very m a n y calculations. A n i n s t r u m e n t which c a n solve these p r o b l e m s electronically 
is t he O P T O N Micro-Videomat . I n t h e following t he bas i c principle shal l b e described. 
The i n s t r u m e n t consists of a microscope wi th a television camera m o u n t e d on top . T h e 
microscopical image appears on t h e screen of a r egu la r black and wh i t e television receiver , 
connected wi th t h e camera by a cable . I t is known t h a t t h e television i m a g e is produced b y a n 
e lectron beam w h i c h runs across t h e screen in lines. T h e number of lines is k n o w n ; 625 (or 525 
in t he case of 60 H z main f requency) . T h e b r igh t -da rk con t ras t s in the i m a g e are produced b y 
changing the i n t e n s i t y of the electron b e a m . Every c h a n g e in intensity c a n b e used as a m e a s u r -
ing signal. 
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As a s imple example it m a y be assumed t h a t t h e sample consists of f ine grains of va r ious 
sizes. At the edges of each grain t h e intensi ty j u m p s if i t is in tercepted b y a line. W h e n all 
" d a r k " line pieces are added up t he to ta l area of all d a r k part icles showing u p in t he p ic tu re is 
obta ined, re fer red t o t he to ta l image area, which is au tomat ica l ly set on 100%. If t he t o t a l 
magnif ica t ion is k n o w n , the specimen area can be c o m p u t e d in mm 2 or / щ ! . The i n s t r u m e n t is 
also capable of c o u n t i n g the in te rcep t s ei ther if t he b e a m enters or if it leaves t he par t ic le . 
These points are m a r k e d in white on t h e screen. Since t h e line width and t he magni f ica t ion a re 
known, the l eng th of t he part icle in ver t ica l direction c a n be computed by adding u p t he in te r -
Fig. 3. OPTON-Micro-Videomat f r o m r ight to lef t : Video display on t o p of control u n i t , 
Universal microscope wi th Video-tube, power supply , ampl i f ier , Wang-compu te r , T e l e t y p e 
cepts . If the d imens ion of the part icle in ano ther d i rect ion is of interest t he microscopical image 
c a n be ro ta ted in t h e desired direct ion i.e. perpendicu la r t o t he television lines by means of a 
p r i sm buil t - in t h e microscope head. 
F u r t h e r m o r e t h e electronics can b e controlled in such a way t h a t t he lowest line which 
j u s t touches the pa r t i c l e produces a signal. The number of signals equals the n u m b e r of par t ic les . 
A sophis t icated c i r cu i t ry prohibi ts a double count ing a t t h e bounda ry of t he image if a d j a c e n t 
a reas are to be m e a s u r e d . 
Finally i t is possible to de te rmine par t ic le size d i s t r ibu t ion . The images of the par t ic les 
a re continuously s h o r t e n e d , electronically of course. The images are occulted going f r o m le f t to 
r igh t . The smaller pa r t i c l e s disappear f i r s t , then larger ones un t i l only t he largest ones r ema in . 
Since the control dev ice is provided w i t h a scale which c a n be cal ibra ted, t he occult ing can be 
done in dist inct s t eps , which correspond to preselected size classifications. 
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Summar ized , the fol lowing basic m e a s u r e m e n t s can be m a d e : areas, lengths , n u m b e r s 
and size d i s t r ibu t ion . The measu red values can be read off a ga lvanomete r on t h e bas ic in-
s t r u m e n t , t he seven ranges of which are switched over au tomat ica l ly . B u t all these f u n d a m e n t a l 
types of m e a s u r e m e n t so f a r described can be m a d e more versat i le by tak ing the ind iv idua l 
b r igh tness of the specimen in to account . If e l ements of the image on the screen have a d i f f e ren t 
b r igh tness e.g. grains of a g round meta l sect ion, da rke r e lements can be suppressed while 
br ighter ones are measured or vice versa. T h e technica l t e r m is "d i sc r imina t ion" . Approx i -
mate ly t e n br igh tness levels can be dis t inguished a n d measured . 
T h e m e a s u r e m e n t of a single image is v e r y seldom represen ta t ive for a whole sample . I t 
is the re fore useful to a t t a c h a compute r which s tores and eva lua tes t he measured d a t a . I t is 
obvious t h a t no t only t h e measured values are of in teres t b u t in add i t ion the ra t io su r face to 
volume, m e a n d iameters and m u c h more. I n s t e a d of shi f t ing t he microscopical spec imen to 
ob ta in m o r e d a t a , i t is possible for the compute r to control a scanning stage as descr ibed under 
the SMP p a r a g r a p h . The func t i ona l un i t s are t he same as used wi th t h e SMP. B u t t h e specimen 
areas for t h e to ta l m e a s u r e m e n t are of course m u c h larger. If a s tage wi th 10 /<m s t e p w i d t h is 
used, t he indiv idual m e a s u r e m e n t is made a f t e r t he s tage has m o v e d e.g. 10 s teps. Th i s means 
t h a t t h e image on the screen represent 100 цm iu the specimen i tself . Thus a spec imen area of 
any size can be measured w i t h o u t gaps or over laps . If the specimen bounda ry comes i n to view 
the m e a s u r e m e n t is s topped . The s tage moves 10 s teps perpendicu la r to the scanning di rect ion 
and t he scanning s t a r t s b a c k w a r d . 
I n t he following some appl icat ions shal l be men t ioned which are pe r fo rmed a l ready 
rou t ine ly in i ndus t ry : 
Tes t ing of mesh-size in m a n u f a c t u r i n g sieves and text i les , 
Tes t ing of masks for colour television t u b e s , 
Measur ing of f ibers in text i le i ndus t ry , 
Measur ing of slag inclusion in rolled steel , 
Measur ing of pe rcen tage of perl i te a n d fe r r i t e in ca rbon steel, 
E v a l u a t i o n of nuc lea r t r ace pho tog raphs f r o m nuclear reac tors , 
Measurements of a reas and lengths on ICs. 
T h e Micro-Videomat will be increasingly widely known a n d applied (like t h e SMP). 
Many measur ing problems for which in the p a s t a large n u m b e r of well skilled pe r sons h a d to 
spend m u c h t ime, can now be solved fas t a n d accura te ly by app ly ing electronic devices and 
a t t a c h e d computers . A n d i t is cer ta in t h a t m a n y problems will be found and solved which 
seem to be fa r fe tched a t t h e p resen t t ime. 
W . D E G E N H A R D T 
O P T O N Fe in techn ik G m b H 
7082 Oberkochen 
G R O W T H R E G U L A T I N G P R O P E R T I E S O F T H E A Q U E O U S E X T R A C T S 
O F L E A V E S A N D F R U I T S O F L A N T A N A CAMARA L. 
I n view of the v igorous vege ta t ive a n d rep roduc t ive g r o w t h as well as an a b u n d a n t 
d i s t r ibu t ion of t he c o m m o n shrub , Lantana camara L., i t is believed t h a t growth s u b s t a n c e s are 
largely p resen t in d i f f e ren t organs of this p l a n t and consequent ly migh t serve as a po ten t i a l 
source of hormones . Bioassay of p lan t g rowth subs tances has been principally conf ined to root 
t i s s u e s ( L E X A N D E R 1 9 5 3 , A U D U S — G U N N I N G 1 9 5 8 , S I R C A R — K U N D U 1 9 6 0 , S I R C A R — R O Y 1 9 6 1 ) 
a 
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a n d a l s o t o s e e d s ( M I T C H E L L — S K A G G S — A N D E R S O N 1 9 5 1 , B A L L A R D — L I P P 1 9 5 9 , H A M I L T O N — 
BANDURSKI—GRIGSBY 1961). L i t t le a t t e m p t has so f a r been made to s t u d y t he g rowth regu-
l a to r s ext racted f r o m foliar organs. Leaves are rap id ly expanding t issues which may indicate 
t h e i r in t imate connec t ion with g r o w t h regulators . W i t h this cons idera t ion , t he p resen t ex-
p e r i m e n t was u n d e r t a k e n to observe whe the r wa te r ex t r ac t s of leaves a n d f ru i t s of Lantana 
camara could exe r t any significant r egu la to ry inf luence over the g r o w t h of rice seedlings and 
also to ascertain w h e t h e r charcoal adso rp t ion of t he c rude ex t rac t could br ing any change in 
t h e mode of ac t ion of t he active s u b s t a n c e s present in the ex t rac t a n d consequent ly give any 
ind ica t ion as to t h e n a t u r e of the g r o w t h regulators . 
Young pe t io l a t e leaves and i m m a t u r e f ru i t s were collected f r o m Lantana camara p lan t s 
g rowing in the expe r imen ta l garden of t he D e p a r t m e n t of Bo tany , Un ive r s i t y of Calcut ta . Two 
va r i e t i e s of rice seeds were used, viz. dwar f var ie ty "Ta i chung N a t i v e - 1 " and normal var ie ty 
" R u p s a i l " , bo th be ing kindly suppl ied b y the Rice Research Sta t ion , Chinsurah , West Bengal . 
Leaves a n d f r u i t s af ter col lect ion were immedia te ly weighed, tho rough ly washed and 
t h e n blended in a " K e n m i x " a d d i n g a suff icient a m o u n t of distilled wa te r . The b ro th was 
f i l t e r e d through a Büchne r funne l us ing a thick co t ton bed over t he f i l t e r paper . The residue 
w a s washed several t imes with w a t e r a n d the e x t r a c t was made to a de f in i t e volume. Three 
ca tegor ies of solut ions were m a d e as follows: 
(а) 25 g of leaves in a f ina l vo lume of 400 ml, 
(б) 100 g of leaves in a f ina l vo lume of 400 ml, 
(c) 50 g of f r u i t s in a f ina l vo lume of 400 ml. 
Wi th these solut ions the fol lowing sets of expe r imen t s were p e r f o r m e d : 
(1) Effect of c rude leaf e x t r a c t (25 g/400 ml) a n d its di luted doses on seedling growth 
of d w a r f variety of rice and the e f fec t of t he same on t h e normal va r i e ty . 
(2) Ef fec t of c rude f ru i t e x t r a c t and its var ious di lut ions on seedling g rowth of normal 
v a r i e t y of rice. 
(3) Effect of d i f fe ren t f r ac t ions of f r u i t and leaf ex t r ac t s adsorbed on charcoal surface 
m a d e wi th ether, ch loroform, benzene a n d acetone on seedling growth of n o r m a l var ie ty of rice. 
The crude e x t r a c t af ter t he f i n a l p repara t ion was regarded as t he " b a s a l dose" . The 
b a s a l dose was d i lu ted up to 10 t imes wi th water . To each 20 ml of t he basal dose ( f ru i t 50 
g/400 ml and leaf 100 g/400 ml), 2 g of ac t iva ted charcoa l (nori te) was added , the m i x t u r e 
b e i n g shaken on a r o t a r y shaker for 2 h o u r s at room t e m p e r a t u r e and t h e n f i l tered. The clear 
f i l t r a t e represented t h e "aqueous n o r i t e " f rac t ion . N e x t , the adsorbed charcoa l was shaken on 
a s h a k e r successively w i t h all the f o u r so lvents for 30 minu t e s in each case and then f i l tered. 
All t h e s e f ract ions were evapora ted to d rynes s under reduced pressure and t he residue in each 
case w a s dissolved in 20 ml water . 
Viable rice seeds in hatches a f t e r sur face steri l izat ion with 0.1 per cen t mercur ic chloride 
so lu t ion and tho rough washings w i t h e i the r water or t h e desired c rude e x t r a c t s were then 
sp r ead on Petr i dishes over f i l ter p a p e r s mois tened e i ther wi th water or w i t h crude ex t r ac t . In 
each case, water t r e a t e d seeds acted as cont ro l . The seeds were allowed to ge rmina te in a da rk 
h u m i d a tmosphere a t a cons tan t t e m p e r a t u r e of 30°C. A f t e r 8 days of ge rmina t ion , the seedlings 
were t a k e n out and l eng ths of roots a n d shoots recorded. 
Resul ts r ep resen t an average of f i ve replicates. Crude water e x t r a c t s of leaves and 
f r u i t s of Lantana camara contain severa l subs tances like chlorophyll , s t a rch , prote in , f a t , 
soluble sugars, enzymes and also g r o w t h regulators . P r o m o t i o n of g rowth of rice seedlings by 
t h e appl ica t ion of such solutions m a y be due to the subs tances of nu t r i t i ona l value or due to 
t h e ac t ion of g rowth regulators . N u t r i t i v e compounds can encourage g r o w t h and usually do 
n o t r e t a r d it whereas t h e promot ion or inhib i t ion of p l a n t organ growth depend ing upon some 
c o n c e n t r a t i o n or o t h e r are the two i m p o r t a n t func t ions character iz ing ho rmones . Also t he 
concen t r a t i on of g r o w t h regulators w i t h which shoot g rowth is p romoted m a y effect ively in-
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hibit roo t growth. A survey of the results of the present exper iment reveals all such behaviour 
of t he ex t rac t to be specific to auxins and hence it is apparen t t h a t aqueous extracts of f ru i t s 
and leaves of Lantana camara contain act ive growth regulators in addi t ion to the other m e t a b -
olites. 
F r o m Table 1 it is seen t h a t leaf ex t r ac t (25 g/400 ml) br ings about a r emarkab le 
p romot ion of growth of t he roots of dwarf rice. Promot ion becomes m a x i m u m to t he ex ten t 
of 180 per cent over control when the basal dose is diluted 3 to 4 t imes. Solution di luted 10 
t imes still brings about roo t promot ion effectively. Promot ion of shoot growth occurred as the 
ex t r ac t was diluted more and more. I n view of the observation (OGAWA 1962) t h a t dwarf 
variet ies of Pharbitis nil conta in a less a m o u n t of gibberellins t h a n normal ones, it seems likely 
t h a t dwarf rice seeds also contain compara t ive ly less gibberellins. Root promotion of dwarf 
rice m a y be explained by the assumption t h a t the deficiency of GA was subsidized by the GA 
presen t in the leaf ex t r ac t and the combined effect caused enormous increase in root length. 
This f an ta s t i c increase in root length t rea ted with leaf extract can be noticed only in the dwarf 
va r i e ty of rice and not in the normal one. I t is qui te likely t h a t some root promoting fac tor is 
opera t ive in leaf ex t rac t which in terac ts wi th the endogenous hormones present wi th in dwarf 
rice resul t ing in abnormal root elongation. On the other hand , the s i tuat ion may be different 
in t h e normal variety a n d the effect becomes inhibitory causing reduct ion in roo t length 
Curiously enough, concentra ted leaf ex t rac t produced remarkab le inhibition and part ic-
ular ly t he roots were severely affected (Table 3). When t rea ted with basal dose (100 gm/400 ml), 
80 per cent of root g rowth was suppressed and reduct ion in shoot length amounted to 26 per 
cent . W i t h dilution up to 10 times, shoot growth promotion was 31 per cent higher t h a n with 
t he control whereas root growth was still inhibited a l though the degree of inhibition was less as 
compared to t ha t caused by the basal dose. I t is seen t h a t high concentrat ion suppresses 
shoot growth whereas i ts dilution promotes shoot growth significantly. Also the dose which 
encourages shoot growth, re ta rds root growth. This behaviour suggests the presence of indole 
(Table 2). 
Table 1 
Effect of leaf extract (25 g/400 ml) 
of Lantana camara on the growth of rice seedlings 
(dwarf variety) 
Trea tmen t 
Increase (-(-) or decrease ( —) 
as per cent control 
Shoot Roo t 
Basal dose — 1 0 + 141 
(25 g/400 ml) 
1 : 1 
1 : 2 
1 : 3 
1 : 4 
1 : 5 
1 : 6 
1 : 7 
1 : 8 
1 : 9 
— 5 
+ 3 
+ 6 
+ 1 
+ 11 
+ 16 
+ 22 
+ 24 
+ 28 
+ 160 
+ 180 
+ 181 
+ 90 
+ 72 
+ 66 
+ 65 
+ 65 
+ 41 
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Table 2 
Effect of leaf (25 g/400 ml) and fruit (50 g/400 ml) extracts 
on the growth of dwarf and normal varieties of rice 
T r e a t m e n t 
Increase ( + ) or 
as per cent 
decrease ( ) 
cont ro l 
Shoot R o o t 
Leaf ex t rac t on dwar f — 10 + 141 
L e a f ex t rac t on n o r m a l + 22 — 36 
F r u i t ext rac t on n o r m a l + 26 + 15 
Table 3 
Effect of leaf extract (100 g/400 ml) 
of Lanlana camara on the growth of rice seedlings 
(normal variety) 
Trea tmen t 
Increase ( -(-) o r decrease ( —) 
as per c e n t control 
Shoot Root 
Basal dose - 2 6 — 82 
(100 g/400 ml ) 
1 : 1 
- 1 5 - 6 3 
1 : 2 — 9 - 5 5 
1 : 3 + 13 - 4 9 
1 : 4 + 15 — 43 
1 : 5 + 18 - 3 9 
1 : 6 + 21 - 3 7 
1 : 7 + 22 — 36 
1 : 8 + 24 — 32 
1 : 9 + 31 - 3 1 
a u x i n s in the leaf e x t r a c t . I t is also a n established fac t t h a t s tems in general require high aux in 
concen t ra t ion for g r o w t h and this p r o m o t i n g dose m a y be inhibi tory to b u d or root g r o w t h 
( T H I M A N N 1 9 3 7 , L E O P O L D 1 9 6 4 ) . 
Growth r e sponse t o f ru i t e x t r a c t p inpoints more t o t h e presence of I A A like subs tances 
wh ich st imulate shoo t a n d root g rowth , a l though d i f fer ing in degree. Concent ra ted dose f a v o u r s 
shoo t growth and d i l u t i o n of it encourages root growth (Tab le 4). 
I n view of t h e f i nd ing t h a t r a p i d l y growing t i s sues l ike leaves or cotyledons con ta in 
a b u n d a n t GA (WHEELER 1960), it a p p e a r s t ha t the a q u e o u s ex t rac t con t a in s bo th GA a n d 
I A A along with a s u b s t a n t i a l amoun t of inhibitors. W h e n t h e concen t ra t ion of leaf e x t r a c t is 
v e r y high, the q u a n t i t y of IAA in th is solut ion becomes p ropor t iona te ly m u c h higher t h a n GA. 
I n t h e combined a c t i o n , GA effects a re t h u s shadowed b y IAA and a sup raop t ima l concen-
t r a t i o n of i t effectively inhib i t s growth. According to LEOPOLD (1964), " t h e inhib i tory ac t ion of 
a u x i n s are ex t remely p o t e n t , especially in roots, b u t t h e promot ive ac t ions are re la t ive ly 
12* Acta Agronomica Academiae Scientiarum Hungaricae 23, 1974 
1 7 0 VARIA 
Table 4 
Effect of fruit extract (50 g/400 ml) 
of Lantana camara on the growth of rice seedlings 
(normal variety) 
Trea tmen t 
Increase (-|-) 
as per cent control 
Shoot Root 
Basal dose + 26 + 8 
(50 g/400 ml) 
1 1 + 26 + 15 
1 2 + 17 + 19 
1 3 + 16 + 18 
1 4 + 10 + 26 
1 5 + 9 + 23 
1 6 + 8 + 22 
1 7 + 8 + 22 
1 8 + 6 + 21 
I 9 + 5 + 21 
Table 5 
Effect of "aqueous norite" and different solvent 
fractions of fruit extract (50 g/400 ml) from 
adsorbed charcoal on the growth of rice seedlings 
(normal variety) 
Increase (H-) or Decrease ( —) 
as per cent control 
Shoot Roo t 
Aqueous norite 
E ther 
Chloroform 
Benzene 
Acetone 
+ 2 4 
- 1 0 
+ 18 
+ 4 
+ 8 
+ 60 
— 5 0 
— 2 8 
— 2 9 
— 3 6 
smal l " . Actually in te rmedia te regions between s tem and root t ip are most sensitive to auxins 
(FURUYA—SOMA 1957). Also the fac t t h a t the p lan t ext rac ts could serve as source of IAA was 
a l r eady reported earlier on the basis of the chromatographic separat ion of t h e extracts 
( B E N N E T - C L A R K — K E F F O R D 1 9 5 3 ) . 
Inhibitors present in f ru i t ex t rac t are most ly adsorbed on the surface of t h e act ivated 
charcoal . The aqueous phase lef t a f ter their adsorp t ion remarkably promotes r o o t growth 
(Table 5). Elut ion of adsorbed substances by organic solvents and the applicat ions of these 
f rac t ions to rice seeds causes significant root inhibi t ion al though a little shoot p romot ion is 
not iced with these fract ions (Table 5). E t h e r f rac t ion caused 50 per cent root inhibi t ion and 
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Table 6 
Effect of "aqueous norite,, fraction of leaf extract 
(100 g/400 ml) and its diluted doses on the 
groivth. of rice seedlings (normal variety) 
T r e a t m e n t 
Inc rease ( •-) or decrease ( —) 
as per cent control 
S h o o t Root 
Aqueous norite - + 2 3 
+ - 2 9 
- 2 1 
- 1 6 
+ 4 3 
+ 5 0 
+ 5 1 
1 : 1 
1 : 3 
1 : 5 
1 : 7 
1 : 9 
1 : 9 9 
- + 2 5 
+ 2 3 
+ 2 4 
+ 2 9 
+ 3 1 
+ 3 0 
+ 3 0 
appears to be t h e most effective solvent for the inhib i tors . Adsorption of inhibitors by charcoal 
f rom nonviable rice seed e x t r a c t has been shown b y DEY—SIRCAR (1968). BALLARD—LIPP 
(1959) ex t rac ted inhibitors f r o m Echium seeds a n d separated t h e m into two f r a c t i o n s by 
elutions f rom ca rbon . From t h e g rowth pat tern of t h e present exper imen t , it is equally possible 
to consider t h a t a substantial a m o u n t of inhibi tors adsorbed on charcoal may include IAA 
which after e lu t ion with solvents becomes much concent ra ted and inh ib i t s root g rowth a n d in 
the same concent ra t ion , shoot g rowth is promoted to some extent (Tab le 5). This view f i n d s a 
support in t he work of BENTLEY (1958) who concludes tha t hydrophi l ic indole con juga t e s are 
mostly adsorbed on charcoal w h e n the water soluble component is adsorbed with i t . 
P romot ion of shoot g rowth by leaf ex t rac t a f t e r charcoal adso rp t ion reveals t h a t mos t 
of the inhibitors are adsorbed b y i t . Inhibitors l e f t still reduce root length (Table 6). Mos t of 
the inhibitors adsorbed on charcoal have got t h e possibility of be ing IAA. This v iew f inds 
support in the work of SRIVASTAVA (1963) who i so la ted 6 auxins f r o m t h e aqueous f r a c t i o n of 
the cold e thanol ex t rac t of i m m a t u r e corn kernels b y adsorption t h r o u g h stearic acid t r e a t e d 
charcoal. I t is in teres t ing to record t h a t the d i lu t ion of the aqueous nor i te fraction p r o m o t e s 
root growth to 51 per cent, while the shoot is l i t t l e affected except w i t h the 6 t imes d i lu ted 
dose when i t shows some p romot ion (Table 6). T h i s behaviour, i.e. inhibition of g r o w t h by 
concentrated dose and its p romot ion by dilution c lear ly establishes t h e presence of I A A like 
substances in t h e aqueous nori te f ract ion. 
Growth regulat ing ac t iv i ty of the eluates f r o m the adsorbed charcoal surface revea ls 
t h a t ether and benzene fract ions caused inhibition of b o t h root and s h o o t while p romot ion was 
achieved by ace tone and chloroform fractions (Table 7). Maximum r o o t inhibition caused by 
the ether f rac t ion was to the e x t e n t of 31 per cen t . I n the ether soluble acid fraction of non-
viable rice seed ex t r ac t , DEY—SIRCAR (1968) f o u n d t h e presence of I A A in supraopt imal con-
centrat ion and inhibi tors of the phenolic type. Also LEXANDER (1953) reported the p r e sence 
of 3 growth regu la t ing substances in the ether e x t r a c t of wheat root. I n t h e present e x p e r i m e n t , 
growth p romot ion by chloroform and acetone f r a c t i o n s indicates t h e presence of G A like 
substances in these fractions. Al though gibberellins are not soluble in non-polar solvents l ike 
chloroform, still t he re is evidence which indicates t h e solubility of k n o w n GA in ch lo ro fo rm 
a n d p e t r o l e u m e t h e r (HAYASHI—BLUMENTHOL-GOLDSMIDT—RAPPAPORT 1962). 
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Table 7 
Effect of "aqueous norite" and different solvent 
fractions of leaf extract (100 g/400 ml) from 
adsorbed charcoal on the growth of rice seedlings 
(normal variety) 
Fract ions 
Increase ( + ) 
( —) as per 
or decrease 
cent control 
Shoot Root 
Aqueous nor i t e + 23 - 2 1 
Ether — 6 - 3 1 
Chloroform + 2 + 18 
Benzene - 8 - 5 
Acetone + 12 + 33 
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W A T E R S O L U B I L I T Y A N D P A R T I C L E SIZE E F F E C T S O F N I T R I C P H O S P H A T E S 
O N T H E G R O W T H A N D Y I E L D O F W H E A T 
( T R I T I C U M A E S T I V U M L. ) 
T h e su lphur s h o r t a g e has led to t h e in te res t in d e v e l o p i n g processes f o r t h e m a n u f a c t u r e 
of p h o s p h a t i c fe r t i l izers , wh ich can e l i m i n a t e or min imize t h e c o n s u m p t i o n of sulphur . Sub-
s t a n t i a l progress has b e e n m a d e in t h i s d i rec t ion t h r o u g h t h e deve lopmen t of a technology 
u t i l i z ing n i t r ic acid in p l a c e of su lphur ic ac id and m a n u f a c t u r i n g nitr ic p h o s p h a t e s . B u t t h e r e 
h a s b e e n some r e s i s t ance t o the ni t r ic p h o s p h a t e s on a c c o u n t of the lower w a t e r solubili ty of 
t h e P p r e s e n t . By i n c r e a s i n g the p r o p o r t i o n of phospho r i c or sulphur ic t o n i t r i c acid u sed 
p r o d u c t s w i th high w a t e r solubil i ty a re possible. The e c o n o m i c s of p r o d u c t i o n of the n i t r i c 
p h o s p h a t e s are more f a v o u r a b l e for g r a d e s t h a t have lower w a t e r solubil i ty. T h e inves t iga t ions 
h a v e p r o v e d t h a t n o t o n l y fer t i l izers c o n t a i n i n g water so luble p h o s p h a t e s show a good promise , 
o t h e r forms*of p h o s p h a t e s which are so lub le in c i t ra te or c i t r i c acid may be e q u a l l y effect ive i n 
s u p p l y i n g phosphorus t o t h e p lan ts . ROGERS (1951) s h o w e d t h a t p h o s p h o r u s in nitr ic phos -
p h a t e s d i f fe r ing in w a t e r solubil i ty w a s as available as c o n c e n t r a t e d s u p e r p h o s p h a t e a n d 
c o m m e r c i a l a m m o n i a t e d m i x t u r e s t o c o r n , co t ton and s m a l l grains . T h e r e w a s no evidence 
t h a t h i g h w a t e r so lub i l i ty (grea ter t h a n 1 0 % ) was requ i red i n t h e nitric p h o s p h a t e s for smal l 
g r a in s , co rn and c o t t o n . SHARMA—SINGH (1967) repor ted s i m i l a r f indings o n w h e a t in K a r n a l 
( I n d i a ) soils. GAUTAM et al. (1967) r e p o r t e d similar r e s p o n s e s in i r r iga ted w h e a t to super -
p h o s p h a t e , ODDA a n d P E C ni t r ic p h o s p h a t e s a t 6 of 18 c e n t r e s where P 2 0 5 response w a s 
o b t a i n e d . ATANASIU (1971) r epor ted s imi l a r resul ts wi th w a t e r and c i t ra te so lub le phospha t i c 
fe r t i l i ze r s on two a l luv ia l soils f r o m W e s t T u r k e y (pH m o r e t h a n 7) and t w o f r o m E t h i o p i a 
( p H 5.1 a n d 4.1). T h e e f f e c t s on t h e y ie ld of t h e two f o r m s w e r e adequa te o n all t h e soils. O n 
E t h i o p i a n soils the p h o s p h o r u s u p t a k e f r o m t h e c i t ra te so lub le p h o s p h a t e was h i g h e r t h a n t h a t 
f r o m w a t e r soluble p h o s p h a t e . The Fe r t i l i z e r Corpora t ion ^of I n d i a L td . , S i n d r i , conduc ted a 
l a rge n u m b e r of f ield t r i a l s w i th ni t r ic p h o s p h a t e s on w h e a t , p o t a t o and m a i z e covering t h e 
m a j o r soil t ypes and r e p e a t e d over a n u m b e r of years (DHUA 1971a). The r e s u l t s revealed t h a t 
r e sponses wi th n i t r o p h o s p h a t e were gene ra l l y similar or s u p e r i o r as c o m p a r e d wi th o the r 
s t r a i g h t fert i l izers. I n a n o t h e r s tudy w i t h n i t r i c p h o s p h a t e s b y t h e Fer t i l i zer Corpora t ion of 
I n d i a , L t d . , Sindri, u s ing w e t land p a d d y as t h e tes t crop, r e s u l t s qui te c lear ly ind ica ted t h a t 
u n d e r w a t e r logged p a d d y f ie ld cond i t ions t h e r e was no d i f f e r e n c e be tween c i t r a t e and w a t e r 
so lub le p h o s p h a t e s (DHUA 1971b). R e l a t e d closely to w a t e r so lub i l i ty is the g r a n u l e size of t h e 
fe r t i l i ze rs which also i n f l u e n c e s great ly t h e phosphorus a v a i l a b i l i t y to p l an t s . T o ob ta in infor-
m a t i o n a b o u t the w a t e r so lubi l i ty and g r a n u l e size effects of n i t r i c p h o s p h a t e s o n a calcareous 
soil a n d t h e ava i lab i l i ty of these fe r t i l i ze rs t o the w h e a t c r o p a greenhouse e x p e r i m e n t was 
c o n d u c t e d a t P a n t n a g a r , U . P . ( India) . 
A soil tes t ing ' l o w ' in avai lable P (3.2 kg of ava i l ab l e P /ha-01sen ' s m e t h o d ) collected 
f r o m p l o t 61, Block D, P a n t n a g a r F a r m w a s used for t h e s t u d y . T h e soil is n o t y e t classified a t 
t h e ser ies level. The soil is a Mollisol. T h e soils in the area a r e d e r i v e d f r o m ca l ca r eous a l luvium 
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Table 1 
Sources of phosphorus used in the study 
S. No. Fertilizer 
Grade 
N P К 
per cen t (US Tyler mesh) 
Granule size M a j o r compounds 
present 
1. Nitric phosphate 
2. Nitric phosphate 
3. Nitric phosphate 
4. Nitr ic phosphate 
5. Nitric phosphate 
6. Nitric phosphate 
7. Nitric phosphate 
8. Nitric phosphate 
9. Nitric phosphate 
20 8.80 0 
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
23.0 
23.0 
23.0 
40.0 
40.0 
40.0 
56.6 
6 + 9 Ca H P 0 4 , NH 
9 + 1 2 H . , P 0 4 , 
— 12 + 20 Ca(NH3)„ re-
4 
— 6 + 9 precipi tated 
— 9 + 1 2 apa t i t e 
5 6 . 6 
56.6 
— 1 2 + 20 
— 6 + 9 
— 9 + 1 2 
— 12 + 20 
f rom the Himalaya mounta ins . The bulk soil was screened t h r o u g h a 2 mm sieve a n d 4 kg of it 
was po t t ed in a polyethylene bucket (5 kg capaci ty) . The sources (Table 1) were applied at 
two ra tes —25 and 50 p p m P , replicating each t rea tment th ree t imes. There w a s one control 
t r e a t m e n t (no P). Nitrogen a t the rate of 120 kg N/ha and po tass ium at the ra te of 25 kg K/ha 
were applied uniformly to all the pots t h r o u g h reagent grade NH 4C1 and KCl, respectively. 
F i f t een seeds of wheat (var ie ty 'Sonalika') were sown in each po t and later t h i n n e d to ten 
p lan ts per plot . Water was mainta ined a t f ie ld capaci ty to 75 per cent field capaci ty throughout 
the g rowth period. At the end of 45 days, t h e above ground p a r t s were cut, dr ied a t 65°C and 
the dry weight was recorded. One gram of f ine ly ground dried p lan t material w a s added to a 
50 ml beaker and ignited a t 550°C for four hou r s in a muffle fu rnace . The ash w a s dissolved in 
100 ml of 0.3 N H N 0 3 . Al iquots of this solut ion were employed for the de te rmina t ion of 
phosphorus by the molybdoranada te m e t h o d (JACKSON 1958). A representat ive soil sample 
was t a k e n f rom each po t and analysed for available phosphorus by Olsen's m e t h o d (OLSEN 
et al. 1954). 
All the fertilizer P t r ea tments resu l ted in higher dry m a t t e r and phosphorus accumu-
lat ion by the wheat p lan ts , a n d soil available phosphorus (de termined after t he h a r v e s t of the 
crop) in comparison to t h e control (Table 2). T h e 50 ppm P appl icat ion rate was significantly 
superior to the 25 ppm P applicat ion rate f o r all the parameters studied (Table 3). T h e highest 
dry m a t t e r production a t b o t h the levels of appl icat ion was ob ta ined with the n i t r ic phosphate 
of 23 per cent water solubility and —9 + 1 2 granule size. The lowest dry m a t t e r product ion at 
25 p p m application was obta ined with n i t r ic phosphate of 56.6 per cent water solubility and 
—12 + 20 granule size, whereas at 50 p p m application the same was obta ined wi th nitric 
phospha te of 56.6 per cent wa te r solubility a n d —9 + 12 granule size, and ni t r ic phosphate of 
40 per cent water solubility and —6 + 9 g ranu le size. The h ighes t phosphorus accumulat ion 
a t b o t h t he levels was obta ined with n i t r ic phosphate of 23 per cent water solubili ty and 
—12 + 20 granule size. T h e lowest phosphorus accumulation a t 25 ppm appl ica t ion was ob-
ta ined wi th nitric phospha te of 56.6 per cen t water solubility and —12 + 20 granule size, 
whereas a t 50 ppm appl icat ion the same w a s obtained wi th ni t r ic phosphate of 40 per cent 
wa te r solubili ty and —9 + 12 granule size. 
T h e highest soil avai lable phosphorus a t both the levels of application was obtained 
with ni tr ic phosphate of 56.6 per cent w a t e r solubility and — 6 + 9 granule size. The lowest 
con ten t a t 25 p p m applicat ion was obtained w i t h nitric phospha te of 40 per cent w a t e r solubility 
and —6 + 9 granule size, whereas at 50 p p m application the same was ob ta ined with nitric 
phospha te of 40 per cent wa te r solubility a n d —9 + 12 granule size (Table 2). 
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Table 2 
Dry matter yield, phosphorus uptake by wheat and available phosphorus content in soil treated 
with various phosphorus sources 
s. 
No. Fertilizer 
D r y m a t t e r yield 
(gms) 
Phosphorus uptake 
(mg per pot) 
Available phosphorus 
con ten t of soil in 
(kg P /ha ) 
25 p p m P 50 ppm P 25 p p m P 50 ppm P 25 p p m P 50 ppm P 
1. Nitric phosphate 
- 6 + 9 mesh 16.50 21.3 46.00 64.67 18.33 35.50 
(23% W.S.) 
2. -do-
- 9 + 12 „ 19.20 21.8 50.13 56.61 23.16 32.00 
3. -do- - 1 2 + 20 „ 19.00 21.3 50.66 66.77 14.33 27.66 
4. Nitric phosphate 
- 6 + 9 „ 16.80 19.2 42.42 52.94 7.16 19.66 
5. -do-
- 9 + 12 „ 17.20 20.0 44.50 50.71 10.00 16.00 
6. -do- - 1 2 + 20 „ 15.20 20.2 34.62 54.34 24.83 24.16 
7. Nitric phosphate 
- 6 + 9 „ 13.80 21.3 35.64 57.13 33.66 46.16 
8. -do-
- 9 + 12 „ 14.30 19.2 34.18 52.16 27.50 34.50 
9. -do- - 1 2 + 20 „ 12.60 20.6 32.79 53.42 20.16 37.66 
10. Control (No phosphorus) 4.50 8.69 4.66 
' F ' tes t 23.56 a 25.95* 3.92* 
S . E m . ± 0.20 0.60 1.27 
C.D. 0.76 2.28 4.83 
* = Significant a t the 5 per cent level of probabi l i ty . F va lues are calculated values 
The product ion of dry m a t t e r varied with t he wa te r solubilities of the nitric p h o s p h a t e s 
and increased with decreasing wa te r solubility. F o r phosphorus u p t a k e , the 23 per cen t water 
solubility was found to be significantly superior to t h e 40 and 56.6 p e r cent water solubilit ies, 
whereas the 40 and 56.6 per cent water solubilities did not differ significantly from each o ther . 
The to ta l phosphorus up t ake again increased w i t h decreasing w a t e r solubility (Tab le 3). 
ROGERS (1951) compared two ni t r ic phosphates of 10 and 40 per cen t water solubilities. The 
evidence was s t rong t ha t the ni t r ic phosphate of h igher water solubil i ty was inferior to the 
nitric phospha te of lower water solubili ty, based on t h e results f rom 16 tes ts in seven d i f f e ren t 
states. 
In the case low water soluble phosphorus fer t i l izers , the react ion of the phosphorus wi th 
the soil to fo rm unavailable p roduc t s is likely to be slow compared to the high water soluble 
fertilizers as t he r a t e of phosphorus dissolution in t h e soil is low in t h e former case. The re fo re , 
low water soluble fertilizer would result in a s t e a d y supply of phosphorus to the growing 
plants th roughou t the crop growing season. On the o the r hand the h igh water soluble sources 
will result in a good supply of phosphorus in the early stages and will fa i l to supply phosphorus 
adequately to p lan t s at the la ter period of plant g rowth . Such a behaviour is quite obv ious 
from the in teract ion observed be tween the rate and wa te r solubility a n d the dry m a t t e r pro-
duction and phosphorus accumula t ion of the p lan ts (Table 4a). The highest dry m a t t e r yield 
and phosphorus up t ake were observed with the 23 per cent water solubility at 50 p p m P 
application ra te , whereas the lowest values were observed with the 56.6 per cent water solubi l i ty 
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Table 3 
Effect of water solubility, granule size and application rate 
of nitric phosphates on dry matter and phosphorus accumulation by wheat 
and available phosphorus in soil 
T r e a t m e n t 
Dry ma t t e r 
(g) 
Phoephorue 
up take 
(mg/pot) 
Avai lab le 
p h o s p h o r u s in soil 
(kg/h») 
Water solubility 
2 3 % 19.86 55.81 25.16 
4 0 % 18.08 46.59 16.97 
56 .6% 17.00 44.22 33.27 
S . E m . ± 0.36 1.10 2.32 
C.D. a t 5 % 1.03 3.14 6.66 
Granule size 
— 6 + 9 18.16 49.80 26.75 
— 9 + 1 2 18.61 48.05 23.86 
— 12 + 20 18.16 48.77 24.80 
S . E m . + 0.36 1.10 2.32 
C.D. a t 5% 
— — — 
Rate 
25 p p m P 16. 41.22 19.90 
50 p p i n P 20.55 56.53 30.37 
S . E m . + 0.29 0.90 1.90 
C.D. a t 5% 0.83 2.57 5.45 
a t t he 25 ppm P application ra te . A t the 56.6 per c e n t water solubility, the 25 ppm P level 
be ing more water soluble as well as a smaller quan t i ty w a s not sufficient t o meet the phosphorus 
requirements of t h e plants , but a t t h e 23 per cent w a t e r solubility a 50 p p m phosphorus appli-
ca t ion , besides a s low release, ensured a greater s u p p l y of phosphorus. 
Also there w a s significant in teract ion be tween the application r a t e and granule size 
a n d the phosphorus uptake of t h e p lan t s (Table 4b) . The highest phosphorus u p t a k e was 
obta ined with — 6 + 9 granule size a t 50 ppm P appl ica t ion rate, whereas the lowest u p t a k e 
was obtained w i t h —12 + 20 granule size at the 25 p p m application r a t e . The large granules , 
h a v i n g a small su r f ace area per u n i t of applied P, ensure less contact w i t h the soil: t h u s , the i r 
phosphorus c o n t e n t is less prone to react ions with t he soil. Therefore, a t t h e 50 ppm appl ica t ion 
r a t e , besides less fo rmat ion of unava i l ab le reaction p r o d u c t s from large granules, there w a s an 
advan tage of a l a rge r quant i ty of phosphorus. Smal l granules react extensively wi th t h e soil 
lose their phosphorus content especially very readily, especially so a t t h e lower level of appli-
ca t ion . The g ranu l e size of nitric phospha tes per se d id not have any signif icant effect on any 
of the pa rame te r s studied (Table 4b) . 
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Table 4a 
Interaction between application rate and water solubility 
of nitric phosphates as related to dry matter production 
and phosphorus uptake by wheat plants 
R a t e 
D r y m a t t e r yield of w h e a t (g) as affected b y 
ra te and w a t e r aolubili ty 
25 ppm P 50 ppm P 
Water solubility 
2 3 % 18.22 21.50 
4 0 % 16.39 19.77 
56.6% 13.61 20.39 
S . E m . + = 0, C.D. a t 5 % = 1.46. 
R a t e 
Phosphorus u p t a k e b y w h e a t (mg/pot) as 
af fected b y r a t e a n d w a t e r solubility 
25 p p m P 50 p p m P 
Water solubility 
2 3 % 48.93 62.75 
4 0 % 40.51 . 52.66 
56.6% 34.01 54.24 
S .Em. ± = 1.55, C.D. a t 5% = 4.42. 
Table 4b 
Interaction between application rate and granule size 
of nitric phosphates as related to phosphorus uptake 
by wheal 
R a t e 
Phosphorus u p t a k e b y w h e a t (mg/pot) as 
af fected by r a t e a n d granule size 
25 p p m P 50 ppm P 
Granule size 
— 6 + 9 41.35 58.24 
— 9 + 1 2 42.94 53.16 
— 12 + 20 39.36 58.18 
S .Em. ± = 1.55, C.D. a t 5 % = 4.42. 
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CAUSTIC H Y D R O L Y S I S A N D P H Y S I C O - C H E M I C A L P R O P E R T I E S O F B E E F F A T S 
F a t s a r e one of the m a j o r c o m p o n e n t s i n t h e carcass of a m e a t an imal , a n d a r e exceeded 
only by t h e w a t e r and p r o t e i n con ten t s . E d i b l e a n i m a l f a t s in U . A . R . are o b t a i n e d essent ia l ly 
f rom bee f , b u f f a l o and s h e e p , a n d to a lesser e x t e n t f rom c a m e l a n d goat carcasses . L a r d is 
uti l ized on ly in a small a m o u n t . 
F a t s c a n be p r o d u c e d b y using v a r i o u s processes . I n m o s t cases the f a t t y t i ssues are 
cooked, a n d f a t is released b y t h e high t e m p e r a t u r e and cell r u p t u r e . W e t r e n d e r i n g (DEAN 
1 9 3 8 , H E F T E R —SCHONFELD 1 9 3 9 , HILDITCH 1 9 4 1 a n d JACOBS 1 9 5 1 ) m a y b e c a r r i e d o u t i n a 
simple o p e n t a n k equipped w i t h a low speed a g i t a t o r and a s t e a m - h e a t e d j a c k e t . T h e f a t t y 
mater ia l is p l a c e d in the t a n k a n d hea ted w i t h w a t e r add i t ion , u n t i l t he m a j o r p a r t of the f a t 
fo rms a c l ea r l aye r on t h e s u r f a c e , where i t c a n b e d r a w n off . 
T h e r ende r ing in o p e n k e t t l e is r e l a t ive ly slow and i n e f f i c i e n t and , in a d d i t i o n , sub jec t s 
the f a t t o a ce r t a in a m o u n t of undes i rab le o x i d a t i o n as a r e s u l t of i t s con tac t w i t h t h e air a t 
high t e m p e r a t u r e . The c a u s t i c hydrolys is m e t h o d of f a t r e n d e r i n g has been r e c o m m e n d e d b y 
several w o r k e r s , e.g. LIBERMAN—MIRKIN (1952) , LIBERMAN—JONTAR (1957), a n d LIBERMAN— 
PETROVISKI ( 1 9 6 0 ) . 
T h e p h y s i c a l and c h e m i c a l proper t ies of f a t s of local b e e f s were dea l t w i t h b y HABIB 
YOUSSEF ( 1 9 6 6 ) a n d M O U R S Y et al. ( 1 9 6 6 ) . R e n d e r e d b e e f f a t d i f f e r s i n q u a l i t y a c c o r d i n g t o t h e 
par t of t h e a n i m a l f rom w h i c h i t is ob ta ined a n d t h e render ing p r o c e s s itself. Th i s inves t iga t ion 
was ca r r i ed o u t t o clar ify t h e e f fec t s of c a u s t i c hydro lys is r e n d e r i n g on the y ie ld a n d qua l i ty 
of r e n d e r e d beef f a t s . 
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Table 1 
Chemical composition of raw beef tallows* 
Source of f a t Mo i s tu r e , P ro te in , Crude f a t , Ash, 
% % % % 
Perinephric f a t 20.90 4.24 73.86 1 . 0 0 
Mesenteric f a t 29.40 4.96 64.78 0.89 
* E a c h figure given in th is table is a m e a n of th ree de te rmina t ions . 
Table 2 
Average results of the influence of 30% alkali and alkali mixtures 
on the percentages of perinephric fat yield of beef 
Exp. 
No. 
Alkal i concen t r a t ion , 
% 
Alkali q u a n t i t y : 
r a w f a t weight 
Time of 
hydrolysis F a t yield 
S % (hrs) % 
1 0.0 alkali 0.0 0.0 7.5 69.42 
2 0.8 N a O H (A) 0.017 0.24 1.5 70.80 
3 1.2 N a O H 0.025 0.36 1.5 71.86 
4 1.6 N a O H 0.034 0.48 1.5 71.92 
5 2.0 N a O H 0.042 0.60 1.5 72.75 
6 2.4 N a O H 0.050 0.72 1.5 71.82 
7 1.0 N a 2 C 0 3 (B) 0.021 0.30 5.0 70.50 
7 1.5 N a , C 0 3 0.032 0.45 5.0 71.42 
9 2.0 N a 2 C 0 3 0.042 0.60 5.0 71.80 
10 2.4 N a , C 0 3 0.050 0.72 4.5 72.20 
11 2.6 N a 2 C 0 3 0.055 0.78 4.0 71.10 
12 0.8 A + 1.0 В 0 . 0 1 7 + 0.021 0 . 2 4 + 0.30 5.0 70.45 
13 1.2 A + 1.5 В 0.025 + 0.032 0 . 3 6 + 0.45 5.0 72.10 
14 1.5 A + 2.0 В 0 . 0 3 4 + 0.042 0.48 + 0.60 5.0 72.00 
15 2.0 A + 2.4 В 0 . 0 4 2 + 0.050 0 . 6 0 + 0 . 7 2 4.0 71.80 
16 2.4 A + 2.6 В 0 . 0 5 0 + 0.055 0.72 + 0.78 4.0 71.00 
The t a l l ow samples u s e d in this e x p e r i m e n t were collected f r o m mesenter ic a n d peri-
nephric f a t of cows ( a p p r o x i m a t e l y 5 years old) . Samples were t a k e n f rom f reshly dressed 
carcasses a n d t ransfe r red to t h e labora tory w i t h m i n i m u m t i m e de lay . The visible f a t a f t e r 
being t h o r o u g h l y minced, w a s rendered by t he w e t render ing m e t h o d . Render ing was ca r r i ed 
out in p y r e x t e s t tubes us ing a low benzene f l a m e . Three alkali solut ions in several concen-
trat ions, n a m e l y ; 0.8, 1.2, 1.6, 2 a n d 2.4% N a O H (A) :1, 1.5, 2, 2.4 a n d 2 .6% N a 2 C 0 3 ( B ) : a n d 
0.8 + 1, 1.2 + 1.5, 1.6 + 2, 2 + 2.4 and 2.4 + 2.6 alkali m i x t u r e (A + B) were used in th i s 
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Table 3 
Average results of the influence of 40°/o alkali and alkali mixtures 
on the percentages of perinephric fat yield of beef 
E x p . 
N o . 
Alkal i concentrat ion, 
% 
Alkali q u a n t i t y : 
raw f a t weight 
T ime of 
hydrolysis Fa t yield 
g % (Ьи) % 
1 0 . 0 alkal i 0 . 0 0 . 0 7 . 5 6 9 . 4 2 
2 0 . 8 N a O H (A) 0 . 0 2 2 0 . 3 2 1 . 5 7 0 . 1 4 
3 1 . 2 N a O H 0 . 0 3 4 0 . 4 8 1 . 5 7 0 . 9 0 
4 1 . 6 N a O H 0 . 0 4 5 0 . 6 4 1 . 5 7 1 . 8 0 
5 2 . 0 N a O H 0 . 0 5 6 0 . 8 0 1 . 5 72.20 
6 2 . 4 N a O H 0 . 0 6 7 0 . 9 6 1 . 5 7 1 . 0 8 
7 1 . 0 N a 2 C 0 3 (B) 0 . 0 2 8 0 . 4 0 5 . 0 7 0 . 4 0 
8 1 . 5 N a 2 C 0 3 0 . 0 4 2 0 . 6 0 5 . 0 7 1 . 2 0 
9 2 . 0 N a 2 C 0 3 0 . 0 5 6 0 . 8 0 5 . 0 7 1 . 6 0 
1 0 2 . 4 N a 2 C 0 3 0 . 0 6 7 0 . 9 6 4 . 0 72.00 
1 1 2 . 6 N a 2 C 0 3 0 . 0 7 3 1 . 0 4 4 . 0 7 1 . 0 0 
1 2 0 . 8 A + 1 . 0 В 0 . 0 2 2 + 0 . 0 2 8 0 . 3 2 + 0 . 4 0 5 . 0 7 0 . 1 4 
1 3 1 . 2 A + 1 . 5 в 0 . 0 3 4 + 0 . 0 4 2 0 . 4 8 + 0 . 6 0 5 . 0 7 1 . 1 8 
1 4 1 . 6 A + 2 . 0 в 0 . 0 4 5 + 0 . 0 5 6 0 . 6 4 + 0 . 8 0 5 . 0 71.90 
1 5 2 . 0 A + 2 . 4 в 0 . 0 5 6 + 0 . 0 6 7 0 . 8 0 + 0 . 9 6 4 . 0 7 1 . 2 0 
1 6 2 . 4 A + 2 . 6 в 0 . 0 6 7 + 0 . 0 7 3 0 . 9 6 + 1 . 0 4 4 . 0 6 9 . 9 0 
s t u d y . These t h r e e alkali solutions were utilized in d i f f e r en t quant i t ies , i.e. 30, 40 and 50% 
f r o m the c rude f a t weight , for f a t ex t r ac t ion . 
The h y d r o l y s i s of minced r a w f a t was c o n d u c t e d as above men t ioned . The mol ten w a s 
collected a t i n t e r v a l s , then f i l tered h o t . The fa t yield was recorded in each exper iment whi le 
samples f rom t h e f i l t e red fa t s were u s e d in e s t ima t ing t h e m a j o r componen t s a n d the chemica l 
a n d physical c o n s t a n t s of the two a fore -ment ioned f a t s . 
The p h y s i c a l and chemical c o n s t a n t s of f a t s were carried out as fol lows. The specif ic 
g rav i ty was d e t e r m i n e d by means of pycnomete r a n d was repor ted as sp. gr . according t o 
t h e procedure g i v e n by TBUBOLD—AURAND (1963). T h e mel t ing po in t was de te rmined by t h e 
capil lary t u b e m e t h o d r ecommended b y TRUBOLD—AURAND (1963). A th in-wal led cap i l l a ry 
t u b e , a p p r o x i m a t e l y 8 cm long a n d 1 m m in d i a m e t e r was used. The sol idi f icat ion po in t was 
determined a c c o r d i n g to the m e t h o d described b y SOKOLOV (1953). Whi le t h e iodine n u m b e r , 
t h e acid n u m b e r , and the peroxide n u m b e r were d e t e r m i n e d by s t a n d a r d me thods descr ibed 
b y the A.O.A.C. (1960). 
The q u a n t i t a t i v e analysis of t h e p r o x i m a t e c o m p o n e n t s of pe r inephr ic and mesen te r i c 
f a t s , i.e. m o i s t u r e , protein, f a t a n d ash , was pe r fo rmed according to the cor responding m e t h o d s 
described b y A.O.A.C. (1960). 
Chemical composi t ion of beef f a t . The resul t s p resen ted in Tab le 1 indicate the m e a n 
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Table 4 
Average results of the influence of 50% alkali and alkali mixtures 
on the percentages of perinephric fat yield of beef 
E x p . 
No . 
Alkali concentra t ion, 
о/ JO 
Alkali q u a n t i t y : 
raw f a t weight 
T ime of 
hydrolysis Fa t yield 
1 % (hrs) % 
1 0.0 alkali 0.0 0.0 7.5 69.42 
.2 0.8 NaOH (A) 0.028 0.40 1.5 70.00 
3 1.2 NaOH 0.042 0.60 1.5 70.30 
4 1.6 NaOH 0.056 0.80 1.5 72.10 
5 2.0 NaOH 0.070 1.00 1.5 71.80 
6 2.4 NaOH 0.084 1.20 1.5 71.00 
7 1.0 Na 2 C0 3 (B) 0.035 0.50 5.0 70.30 
8 1.5 N a , C 0 3 0.053 0.75 5.0 71.10 
9 2.0 Na 2 C0 3 0.070 1.00 4.0 71.90 
10 2.4 Na 2 C0 3 0.084 1.20 4.0 70.80 
11 2.6 Na 2 C0 3 0.091 1.30 4.0 70.00 
12 0.8 A + 1.0 В 0 . 0 2 8 + 0.035 0 . 4 0 + 0.50 5.0 70.10 
13 1.2 A + 1.5 В 0 . 0 4 2 + 0.053 0 . 6 0 + 0 . 7 5 4.0 71.80 
14 1.6 A + 2.0 в 0 . 0 5 6 + 0.070 0 . 8 0 + 1.00 4.0 71.60 
15 2.0 A + 2.4 в 0 . 0 7 0 + 0.084 1 . 0 0 + 1.20 4.0 70.00 
16 2.4 A + 2.6 в 0 . 0 8 4 + 0.091 1 . 2 0 + 1.30 4.0 68.80 
values of the major chemical components of beaf tallows taken from perinephric and mesenteric 
fa t depots. On the whole , there were marked differences be tween the perinephric and mesenteric 
beef fats . The results revealed that the mesenteric fat ty t issues proved to contain less crude f a t 
and ash than the perinephric ones. Meanwhile, the moisture level was higher in the former t h a n 
in the latter. The differences in protein content of these f a t depots were not marked. 
Crude fat yie ld. The average results of the influence of 30%, 40% and 50% sodium 
hydroxide solutions, sodium carbonate solutions and alkali mixture solutions on the basis of 
the weight of raw fat are given in Tables 2, 3 and 4, 5, 6 and 7 for perinephric and mesenteric 
fat , respectively. The highest recorded perinephric fat y ie lds for 30, 40 and 50% alkali quantity 
are presented in the Tables 2, 3 and 4. Meanwhile, the highest recorded mesenteric fat yields 
for 30, 40 and 50% alkali quantities are presented in Tables 5, 6 and 7. 
These results were further i l lustrated by statistical analysis (SNEDECOB 1956); g iven 
in Table 8. The statist ical analysis revealed that the calculated t value was 14.50 in the case of 
perinephric fat, and thus much higher than t0 5 and t0 l va lues (4.303 and 9.925, respectively). 
This means that the perinephric fat recovery by the caustic hydrolysis method of rendering is 
highly significant. While , the calculated t value was 5.97 in the mesenteric fat , which is rather 
high than í0 5 value (4.303) and much lower than t0 г (9.925). This indicates that the mesenteric 
fa t recovery by the caustic hydrolysis method is only significant at the level t0 5. 
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Table 5 
Average results of the influence of 30% alkali and alkali mixtures 
on the percentages of mesenteric fat yield of beef 
Exp. 
No. 
Alkali concentrat ion. 0/ /0 
Alkali quant i ty : 
raw fa t weight 
Time of 
hydrolysis F a t yield 
g % (hrs) % 
1 0 . 0 alkali 0 . 0 0 . 0 8 . 0 6 0 . 8 9 
2 0 . 8 NaOH (A) 0 . 0 1 7 0 . 2 4 1 . 5 6 1 . 8 8 
3 1 . 2 NaOH 0 . 0 2 5 0 . 3 6 1 . 5 6 2 . 8 0 
4 1 . 6 NaOH 0 . 0 3 4 0 . 4 8 1 . 5 6 2 . 9 0 
5 2 . 0 NaOH 0 . 0 4 2 0 . 6 0 1 . 5 63.80 
6 2 . 4 NaOH 0 . 0 5 0 0 . 7 2 1 . 5 6 1 . 9 0 
7 1 . 0 Na 2 C0 3 (B) 0 . 0 2 1 0 . 3 0 5 . 0 6 1 . 1 0 
8 1 . 5 Na 2 C0 3 0 . 0 3 2 0 . 4 5 5 . 0 6 1 . 9 0 
9 2 . 0 Na 2 C0 3 0 . 0 4 2 0 . 6 0 5 . 0 6 2 . 0 0 
1 0 2 . 4 Na 2 C0 3 0 . 0 5 0 0 . 7 2 4 . 5 63.00 
1 1 2 . 6 Na 2 C0 3 0 . 0 5 5 0 . 7 8 4 . 5 6 1 . 2 0 
1 2 0 . 8 A + 1 . 0 В 0 . 0 1 7 + 0 . 0 2 1 0 . 2 4 + 0 . 3 0 5 . 0 6 1 . 0 0 
1 3 1 . 2 A + 1 . 5 в 0 . 0 2 5 + 0 . 0 3 2 0 . 3 6 + 0 . 4 5 5 . 0 62.80 
1 4 1 . 6 A + 2 . 0 в 0 . 0 3 4 + 0 . 0 4 2 0 . 4 8 + 0 . 6 0 5 . 0 6 2 . 0 0 
1 5 2 . 0 A + 2 . 4 в 0 . 0 4 2 + 0 . 0 5 0 0 . 6 0 + 0 . 7 2 4 . 5 6 2 . 1 2 
1 6 2 . 4 A + 2 . 6 в 0 . 0 5 0 + 0 . 0 5 5 0 . 7 2 + 0 . 7 8 4 . 5 6 1 . 6 5 
Physical and chemical characteristics of rendered beef fat . The results obtained were 
summarized, and the mean analytical values of the physical and chemical characteristics of 
the depot fat of beef are presented in Table 9. The alkali concentrations giving the highest 
yields, namely 2.0% NaOH (30% on the basis of the weight of raw fat), 2.0% N a O H (40%), 
and 1.6% N a O H (50%) were chosen for physical and chemical determinations. 
The specific gravity of perinephric fat ranged from 0.8800 to 0.8809, while that of 
mesenteric ranged from 0.8572 to 0.8577. The specific gravity of fa t s obtained by the different 
alkali treatments did not vary. The melting point and the solidification point showed similar 
trends. However, the perinephric fat gave lower values than the mesenteric fa t (Table 9). 
Usually, the solidification point was lower than the melting point of each fat. On the other 
hand, the mean recorded iodine values of the two fats showed little variation. The lower value 
is that of the mesenteric (38.78), while the higher is that of perinephric fat (40.20). On the 
whole, only slight variations could be detected between the fats obtained as a result of different 
alkali treatments. 
Besides, the results shown in Table 9 indicate that there were no marked differences 
between the acid value and peroxide value of the two fats. 
The various fat values have been determined for obtaining information on the industrial 
possibilities of beef tallows. These tallows are commonly used by the lower income group of 
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Table 6 
Average results of the influence of 40% alkali and alkali mixtures 
on the percentages of mesenteric fat yield of beef 
Exp . 
No. 
Alkali concent ra t ion , 
% 
Alkali quan t i ty : 
raw fat weight 
T ime of 
hydro lys i s Fa t yield 
g % (hrs) % 
1 0.0 alkali 0.0 0.0 8.0 60.89 
2 0.8 NaOH (A) 0.022 0.32 1.5 61.70 
3 1.2 NaOH 0.034 0.48 1.5 62.60 
4 1.6 NaOH 0.045 0.64 1.5 62.70 
5 2.0 NaOH 0.056 0.80 1.5 63.20 
6 2.4 NaOH 0.067 0.96 1.5 61.68 
7 1.0 Na2C03 (B) 0.028 0.40 5.0 61.05 
8 1.5 Na,C0 3 0.042 0.60 5.0 61.70 
9 2.0 Na2C03 0.056 0.80 5.0 61.90 
10 2.4 Na„C03 0.067 0.96 4.0 62.80 
11 2.6 Na2C03 0.073 1.04 4.0 61.15 
12 0.8 A + 1.0 В 0.022 + 0.028 0.32 + 0.40 5.0 60.95 
13 1.2 A + 1.5 в 0 . 0 3 4 + 0.042 0.48 + 0.60 5.0 62.10 
14 1.6 A + 2.0 в 0 . 0 4 5 + 0.056 0 . 6 4 + 0.80 5.0 61.90 
15 2.0 A + 2.4 в 0.056 + 0.067 0 . 8 0 + 0.96 4.0 61.95 
16 2.4 A + 2.6 в 0.067 + 0.073 0 . 9 6 + 1.04 4.0 61.20 
population in U.A.R., as a substitute for ghee. The results showed that the mesenteric fatty 
tissues proved to contain less crude fat and ash, and more moisture than the perinephric fat, 
which corresponds favourably to the data reported by LIBERMAN—PETROVISKI (1960). In 
addition, the following alkali solutions, namely 30% (2.0 NaOH), 40% (2.0 NaOH), and 50% 
(1.6 NaOH) rendered the highest fat yields: 72.75, 72.20 and 72.10% for perinephric fat, and 
6 3 . 8 0 , 6 3 . 2 0 and 62 .50 f o r m e s e n t e r i c f a t , r e s p e c t i v e l y (Tab le 8 ) . 
The statistical analysis revealed that the recovery of perinephric fat by the caustic 
hydrolysis method of rendering is more significant than that of the mesenteric fat . The results 
recorded for the mean values of physical and chemical characteristic of beef fats were found to 
be in good accordance with those obtained by LIBERMAN—PETROVISKI (1960) and HABIB— 
YOUSSEF (1966). Upon comparison of these values, it is possible to observe similarity in some 
characteristics. 
Results of specific gravity tests show that the perinephric fat contains a somewhat 
larger proportion of unsaturated fatty acids in the glycerides than the mesenteric fat . Since the 
unsaturated fatty acids commonly occurring as the components of edible fats are liquid at 
room temperature, the iodine value can be related to the melting point or the hardness of the 
beef fats. This is found to be true for both perinephric and mesenteric fats, and agrees with the 
findings given by MOURSY et al. (1966) for beef depot fats. The higher melting point of mesenter-
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Table 7 
Average results of the influence of 50% alkali and alkali mixtures 
on the percentages of mesenteric fat yield of beef 
E x p . 
N o . 
Alkali concen t r a t i on , 
% 
Alkali q u a n t i t y : 
raw fa t we igh t 
T i m e of 
hydro lys i s Fa t yield 
g % (hra) % 
1 0 . 0 alkali 0 . 0 0 . 0 8 . 0 6 0 . 8 9 
2 0 . 8 NaOH (A) 0 . 0 2 8 0 . 4 0 1 . 5 6 1 . 6 0 
3 1 . 2 NaOH 0 . 0 4 2 0 . 6 0 1 . 5 6 2 . 2 0 
4 1 . 6 NaOH 0 . 0 5 6 0 . 8 0 1 . 5 62.50 
5 2 . 0 NaOH 0 . 0 7 0 1 . 0 0 1 . 5 6 2 . 3 0 
6 2 . 4 NaOH 0 . 0 8 4 1 . 2 0 1 . 5 6 1 . 9 5 
7 1 . 0 Na2C03 (B) 0 . 0 3 5 0 . 5 0 5 . 0 6 1 . 0 0 
8 1 . 5 Na2C03 0 . 0 5 3 0 . 7 5 5 . 0 6 1 . 4 0 
9 2 . 0 Na2C03 0 . 0 7 0 1 . 0 0 5 . 0 6 1 . 5 0 
1 0 2 . 4 Na2C03 0 . 0 8 4 1 . 2 0 4 . 0 62.30 
1 1 2 . 6 Na2C03 0 . 0 9 1 1 . 3 0 4 . 0 6 1 . 1 0 
1 2 0 . 8 A + 1 . 0 В 0 . 0 2 8 + 0 . 0 3 5 0 . 4 0 + 0 . 5 0 5 . 0 6 0 . 8 0 
1 3 1 . 2 A + 1 . 5 в 0 . 0 4 2 + 0 . 0 5 2 0 . 6 0 + 0 . 7 5 5 . 0 62.00 
1 4 1 . 6 A + 2 . 0 в 0 . 0 5 6 + 0 . 0 7 0 0 . 8 0 + 1 . 0 0 5 . 0 6 1 . 8 0 
1 5 2 . 0 A + 2 . 4 в 0 . 0 7 0 + 0 . 0 8 4 1 . 0 0 + 1 . 2 0 4 . 0 6 1 . 6 0 
1 6 2 . 4 A + 2 . 6 в 0 . 0 8 4 + 0 . 0 9 1 1 . 2 0 + 1 . 3 0 4 . 0 6 1 . 1 0 
ic f a t compared to that of perinephric g ives rise to preferring mesenteric beef for frying pur-
poses , especially for f ry ing of meat cuts taken from old cows, since the latter needs further 
cooking . 
Likewise, the higher melting point and the saturated and unsaturated f a t t y acid contents 
of mesenteric would m a k e it suitable to be used in the injection of the tough meat for tenderi-
zat ion purposes, as it w a s previously reported by YOUSSEF (1965). In addition, there were no 
marked variations b e t w e e n the above-mentioned fats in the acid value and the peroxide values. 
A n overall look at Table 9 indicates that the physical and chemical characteristics of mesenteric 
fat prove its further suitabil ity to be m i x e d with hydrogenated vegetable oils in shortening 
production. Such products would improve the quality of baked products and prolong their life. 
The results revealed that the alkali hydrolysis m e t h o d had no actual effect on the 
phys ica l and chemical properties of beef fats . Such a treatment , however, resulted in a marked 
increase in the fat yields. For instance, the following alkali solutions, namely 30% (2.0 NaOH), 
40% (2.0 NaOH), and 50% (1.6 NaOH) rendered 98.5%, 97 .7% and 97.6% perinephric fat: 
and 98 .4 % 97.5% and 96.4% mesenteric fa t of its total crude content, instead of 94.4%and 
94 .0% rendered by the conventional m e t h o d of fat rendering in open kettles (Tables 1 and 8). 
On the other hand , in the light of the results already obtained, the advantages of 
caust ic hydrolysis rendering process m a y be summed up as follows; a) Higher yields of f irst 
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Table 8 
Average percentages of fat recovery in perinephric and mesenteric fat of beef 
(Statistical analysis of t test results) 
Trea tmen t 
Hydrolysis 
method values 
(X.) 
Normal render-
ing method 
(X.) 
(Controi) 
X = ( X , - X. ) D> 
A) Perinephric : 
1. 30% (2.0 NaOH) 72.75 69.42 3.33 11.089 
2. 40% (2.0 NaOH) 72.20 69.42 2.78 7.728 
3. 50% (1.6 NaOH) 72.10 69.42 2.68 7.182 
Total: 217.05 208.26 8.79 25.999 
X 72.35 69.42 2.93 
S d 0.202 
t 14.50 
t 0.5 4.303 
t 0.1 9.925 
B) Mesenteric : 
1. 30% (2.0 NaOH) 63.80 60.89 2.91 8.468 
2. 40% (2.0 NaOH) 63.20 60.89 2.31 5.336 
3. 50% (1.6 NaOH) 62.50 60.89 1.61 1.592 
Total: 189.50 182.67 6.83 15.396 
X 63.16 60.89 2.27 
S d 0.38 
t 5.97 
t 0.5 4.303 
t 0.1 9.925 
grade edible fats , b) attractive fuel (steam) savings, and c) considerable reduction in t i m e of 
rendering. 
Furthermore, the free fa t ty acids in the fresh and caustic rendered beef fat were rather 
similar. The values indicated very little hydrolysis in the fatty t issues. The peroxide values 
were low, showing that only a l i tt le oxidation of the fa t had taken place. 
* 
Prepared at the Department of Food Technology and Department of Food Control 
Assiut University, Assiut. 
K . E . Y O U S S E F , A . Y . L O T F I , A . A . E S M A I L 
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Table 9 
Average results of physical and chemical constants for perinephric 
and mesenteric fat of beef 
F a t constants 
Control 30% (2.0 NaOH) 
40% 
(2.0 N a O H ) 
50% 
(1.6 N a O H ) 
P M P M P M P M 
Physical 
1. Specific 
gravity 0.8809 0.8578 0.8800 0.8577 0.8801 0.8572 0.8803 0.8575 
2. Melting point 47.00 49.25 47.10 49.46 47.05 49.48 47.00 49.46 
3. Solidification 
point 38.60 39.10 38.50 39.20 38.55 39.60 38.65 39.40 
Chemical 
1. Iodine value 40.15 38.92 40.10 38.82 40.12 38.78 40.20 38.80 
2. Acid value 0.21 0.22 0.21 0.21 0.20 0.22 0.21 0.20 
3. Peroxide 
value 0.60 0.64 0.62 0.66 0.64 0.66 0.66 0.66 
N. B. : 
P = perinephric fat 
M = mesenteric fat 
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SOME Q U E S T I O N S OF L E A F ORGANIZATION 
FROM T H E POINT OF V I E W OF INITIATION, FORM A N D STRUCTURE 
Details on the different stages of leaf organization are found rather scattered in the 
literature. This made it justified to give a brief summarization of the question considered 
important from the point of view of research as well. Within the question of leaf organization 
the histogeny of leaves of Pleridophyta, Gymnospermae was discussed b y GUTTENBERG (1961, 
1966), while the development of leaves in Angiospermae was treated comprehensively by 
G U T T E N B E R G ( 1 9 6 0 ) , K A U S S M A N ( 1 9 6 3 ) a n d E S A U ( 1 9 6 9 ) . O n l e a f f o r m a t i o n d e t a i l e d d a t a w e r e 
presented by DITTMER (1964). In the present paper leaves of a species of each of Pteridophyta, 
Gymnospermae and Angiospermae are described from morphological and histological points of 
view, placed in a sequence of organization advancing toward the more developed form, o f t en 
irrespective of the taxonomic classification. 
The examinations were performed partly on the basis of data available in the literature, 
partly leaves of the collected plant species were f ixed in Bouin's fixing solution, embedded in 
paraffine with the usual microtechnical method, then the prepared sect ion series was stained 
with Ehrlich's haematoxiline. Of the characteristic t issue structures drawings were made. 
The first s temmed (shooted) plants were leafless, and assimilation was performed by 
the green shoot axis itself. As in the case of algae, in the course of development with the 
growing surface the plants took a leaf-like structure in order to be able to perform the new 
function of assimilation, this increase of surface occurred early in the terrestrial plants, not 
only in the form of the telomes developing new branches but also by the formation of leaves . 
As for the appearance of leaves more than one v iew has been formed. According to one 
of them the leaves developed on the surface of the shoot as emergences. These leaves were 
spike-like and there was not connection of vascular bundles between the leaves and the shoot . 
In leaves of higher organization though still developing as a surface formation a vascular 
bundle running to the leaf apex is formed. This is the so-called enation theory (Fig. 1). According 
to another opinion the leaves developed from the erect, dichotomically branching leafless 
shoots parallel w i th the sympodial branching. In this case one of the t w o prongs of the bi-
furcated branch continued developing in the usual w a y , while the other fell back in develop-
ment, f lattened and was transformed into a leaf, e.g. in the Lycopodium species (Fig. 2). These 
two types of leaf are of small size, so-called microphyllum. In the third v iew the leaves developed 
in the following way; on the protophyte of dichotomic branching, the te lomes and the under-
lying mesomes shortened, became level , leaf-like and grew together at the edges. This way, b y 
so-called planation, petioled leaves wi th dichotomic v e i n pattern developed. This type of leaf 
organization can be observed in fossile and living ferns (Fig. 2/B). This t y p e of leaf is called 
macrophyllum, due to its size. 
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According to the fourth v iew of leaf development the leaves appeared earlier t h a n the 
shoot apex and the root-system (leaf theory, Fig. 3). The development of this leaf type can be 
traced back to the highly lamell iform algae. This theory has the least probability. The enation 
theory and the two telome theories are the most acceptable. The evolut ion of leaves probably 
took place in a number of different ways. 
В in Polypodiaceae (planation theory) 
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C D E F G 
Fig. 4. Some stages of leaf development. A Psilotum triquertum; В Lycopodium clavatum; С 
Selaginella Martensii; D Equisetum arvense; E Polypodium vulgare; E Pinus silvestris; G 
Fagus silvatica 
The presented theories are fairly well supported by the leaf types of classes and species 
belonging to the Pteridophytae (Fig. 4/A—G). The primitive shrubs had — and the Psilotum 
species have even today — spike-like leaves. There are already vascular bundles in the shoot axis 
but they do not branch off in the microphyllum. A somewhat larger but almost similarly spike-
shaped microphyllum is found on the shoots of Lycopodia. By a growth in width the spike-like 
subulate leaves became lamelliform in the Selaginellae. In the Equisitum microphylla developing 
on different levels became planar during development, and the leaf edges grew together. 
Pianation of telomes occurred in the fossile fern Protopteridium (Fig. 5). The further develop-
Fig. 5. Initial development phase of a Protopteridium leaf 
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ment of this leaf type can be observed in the ferns. From the pinnated leaves of seedy ferns 
developed in one line of development the acerose leaf of Gymnospermae, and in the other line 
of development the bladed leaf of Angiospermae. 
Def in i te stages of development can be observed in the histogenesis of leaves too, 
agreeing in a lmost every case in the leaf primordia differentiating on the side of the growing 
tip of the shoot. At a lower stage of organization (Fig. 6/A, A,) the leaves are initiated from the 
outermost cell-row, the protodermic cell layer, in the following w a y ; 2—3 cells above each 
other radially elongate and divide with walls parallel to the surface. The produced cells then 
become larger and appear on the side of the growing tip of the shoot as leaf primordia. The two 
outer rows of the three cell layers making up the leaf primordia form the protoderm of the 
developing leaf, and the inner cell-row will become the mesophyllum. The development of 
leaves in Equisetum and Polypodiaceae begins, on the other hand, with the formation and 
dividing of a single two-section leading cell, and the adjacent as well as the derived cells take 
part in the leaf formation as a-eristemic cell group. 
On the growing tips of shoots in seedy plants leaf primordia are organized in a somewhat 
deeper layer. Their development begins with a periclinal dividing of cells in the subproto-
dermic layer under the protoderm, and the protodermic tissue follows the surface increase 
of the leaf primordium with anticlinal walls. 
С Selaginella martensii; D Equisetum arvense; E Dryopteris filix-mas ; F Dioon edule 
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The leaves of Pteridophytae are of apical growth. This is in relation to some extent with 
the continuous functioning of the leading cell. This process conspicuous in the Polypodiaceae. 
B y continuously functioning the leading cell which has produced the leaf prlmordium increases 
the apical part and it is this way that the leaf develops in full length. The base of the leaf soon 
becomes stabilized, while the apical part maintains its meristemic character. During their 
development the leaves of ferns are rolled in protecting the sensitive growing tip. In these 
plants the lateral growth is much more considerable. Growth in width occurs through the 
bordering cells produced by the apical meristemic cells. In the case of the other type of longi-
tudinal growth increase begins at the apical part of the leaf primerdium, but the further 
growth is soon taken over by the basal part of the young leaf. This basal growth appears in 
Welsitschia and in the Angiospermae. The young leaf primordia are soon divided into two 
parts. The apical part of the leaf — as it has been mentioned — soon becomes stabilized while 
the basal meristem of the leaf primordium continues dividing. In its functioning this basal 
meristem may be divided into several phases; lamellar meristem and sagittal meristem. The 
lamellar meristem is the first to begin functioning. From the sagittal meristem first the leaf 
base then the petiole develops. Simultaneously with the longitudinal growth of leaf blades a 
considerable lateral growth also takes place through cell division in the submarginal meristems 
and the dividing cells of interostal zones. Along the leaf veins and in the petiole considerable 
thickening can be observed as a result of cell division in the epidermis and the interveniál 
tissue zones. 
In the tissue structure of developed leaves of shooted plants an apparent sequence of 
development can be established (Fig. 6 / B — F ) . The leaf of Psilotum is covered by a one-layer 
epidermis with no stomata on and no vascular bundles differentiating in it. Within the epi-
dermis there is an assimilating ground tissue. Water is delivered to the site of assimilation from 
cell to cell. Organic matters are transported toward the base of the leaf then into the petiole in 
the same way. At a somewhat higher stage, similarly in the microphylla of Lycopodium and 
Selaginella some vascular bundles appear. In the slightly f lattened leaf type a certain degree 
of lateral growth also occurs. Between the upper and lower epidermis the mesophyl lum still 
has a homogeneous structure. 
In the leaves of Equisetums t issue differentiation increases. Above the vascular bundle, 
next to the upper epidermis collenchyma develops. In the leaves of fens hydrocentric vascular 
bundles differentiate and in the mesophyl lum tissue differentiation into palisade parenchyma 
and spongy parenchyma begins: this t ype of organization becomes expressed in the Cycadae 
and this bifacial heterogeneous structure is then characteristic of most Angiospermae. 
* 
Prepared at the Department of Applied Botany and Histogeny of the Eötvös Loránd 
University, Budapest. 
P . GRACZA 
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S T U D I E S ON T H E SIZE A N D D I S T R I B U T I O N O F STOMATA I N J U T E 
(CORCHORUS OLITORIUS AND C. CAPSULARIS) 
A N D ITS B E A R I N G O N RESISTANCE TO D R O U G H T 
The importance of s tomata in the control of the physiological mechanism of plants has 
received considerable a t tent ion since the t ime of Von Mohl, Schwender and others in the last 
century. In this century studies on the densi ty and sizes of s tomata and their relationship with 
carbon assimilation, transpiration and respiration in different species have been made by 
several investigators of w h o m a few may be mentioned (BROWN—ESCOMBE 1900, ECKERSON 
1 9 0 8 , K O L K U N O V 1 9 0 5 , R E E D — H I R A N O 1 9 3 1 , M A X I M O V 1 9 2 9 a n d CAROLIN 1 9 5 4 ) . A c c o r d i n g 
to SALISBURY (1927) s tomata l size and densi ty are greatly influenced by environment and 
their position on the plant. KUNDU—SEN (1958) studied the development and structure of the 
foliage of some of the variet ies of "Tossa" (C. olitorius) and "White" (Corochorus capsularis) 
jute . 
Fig. 1. Stomata on the upper epidermis of a leaf (shown within circles) in C. olitorius, var. CG 
Fig. 2. Stomata on the upper epidermis of a leaf (shown within circles) in C. capsularis (Var. 
JRC—321) 
In practical agriculture, in jute, similarly to other crops of economic value, studies 
on the eff icacy of the foliar absorption of nutrients have received some attention as a means 
of obtaining higher yields (SAHA—GOSWAMI—PRAMANIK 1967, KARSAHA 1963). 
In view of the importance of the structure as well as of the number of the stomata in the 
performance of some of the vital processes of life in plants, the present study was undertaken 
to obta in some more information in the two cultivated species of jute. 
Eight varieties, four from each species (C. olitorius and C. capsularis) were selected for 
the above study. The varieties differed in their yield potential i ty, maturity and some other 
morphological features. One of the four varieties in each species had some w ild characteristics, 
viz. short and much branched stem. The varieties were CG, JRO-630, JRO-632 and wild-
olitorius and JRC-321, JRC-919, D154 and Kulkarni (Wild-nature) under C. olitorius and C. 
capsularis respectively. They were grown in the field and leaf-samples from f ive plants were 
taken at random from a crop of 100 days' old. Peels were taken from five different spots of 
each surface of a leaf, and f ixed in 70% alcohol, and the length and breadth of 25 stomata 
were measured from each of the peeled epidermis by an ocular micrometer after standardizing 
with the stage micrometer. 
The number of s tomata per microscopic field which was afterwards converted to number 
per cm 2 of a leaf was counted. The area of a stoma was determined by multiplying its length 
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Table 1 
Length of Stomata (in fi) 
Specie l Var i e ty 
Epidermis 
Mean 
U p p e r Lower 
С. olitorius Wild-olitorius 59.66 46.46 53.06 
JRO-632 87.65 49.83 58.74 
JRC-620 51.48 46.86 49.17 
C.G. 64.02 53.79 58.90 
Species, mean (1) 60.702 49.235 54.967 
С. capsularis D-154 56.10 49.83 52.96 
Kulkarni 58.08 60.72 59.40 
JRC-919 57.42 53.46 55.44 
JRC-321 56.10 53.13 54.61 
Species, (mean (2) 56.925 54.285 55.602 
Mean 58.81 51.76 55.28 
1. C.D. for variety means (means over epidermis) 
at 5% P = 1.65 S E = 0.45 
at 1% P = 2.23 
2. C.D. for epidermis means (means over varieties) 
at 5% P = 0.90 S E = 0.24 
at 1% P = 2.10 
3. C.D. for epidermis means for same variety 
at 5% P = 1.78 SE = 0.68 
4. C.D. for variety means for the same epidermis or different epidermis 
at 5% P = 2.46 S E = 0.65 
at 1% P = 3.30 
and breadth by 0.7854 (a factor for an elliptical pore). The data were processed statistically 
and given in Tables 1—6. 
Three different types of s tomata were noted in the above varieties studied; (i) Ranun-
culaceous in which the stomatal apparatus is devoid of any true subsidiary cells, (ii) Rubiaceous 
in which there are one or two subsidiary cells which run parallel to the long axis of the pore 
and guard cells and (iii) Cruciferous in which the s toma is surrounded by three cells of which 
one is distinctly smaller than the other two and which is only found in a very small number in 
one variety JRC-919 belonging to C. capsularis. D154 is characterized by a higher frequency 
of the Ranunculaceous type. In other varieties of C. capsularis the Rubiaceous type was found 
more in number. Among the varieties of C. olitorius, CG was found to have Ranunculaceous 
and Rubiaceous type in more or less equal proportions, while in other varieties the Ranun-
culaceous type was slightly more in number than the Rubiaceous one. 
Length and breadth of stomata. I t was observed from the analysis of variance (Table 6) 
that the two species did not differ statistically in the lengths of their stomata but did so in 
respect of the breadths, while both the length and breadths of the stomata differed significantly 
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Table 2 
Breadth of Stomata (in /1) 
Species Var i e ty 
Epidermis 
Mean 
Upper Lower 
C. olitorius Wild-olitorius 44.68 31.35 38.01 
JRO-632 46.39 37.09 41.74 
JRO-620 39.00 40.78 39.89 
C.G. 50.16 42.10 46.13 
Species, mean (1) 45.06 37.83 41.44 
C. capsularis D-154 30.79 37.02 33.90 
Kulkarni 40.65 38.74 39.69 
JRC-919 41.91 40.26 41.08 
JRC-321 44.94 40.59 42.76 
Species, mean (2) 39.57 39.15 39.36 
Mean 42.31 38.49 40.40 
1. C.D. for variety means (means over epidermis) 
at 5% P = 2.28 SE = 1.09 
at 1% P = 5.31 
2. C.D. for epidermis means (means over varieties) 
at 5% P = 1.03 SE = 0.49 
at 1% P = 1.39 
3. C.D. for epidermis means for same variety 
at 5% P = 2.96 SE = 1.45 
at 1% P = 3.99 
4. C.D. for variety means for the same epidermis for different epidermis 
at 5% P = 3.10 SE = 1.52 
at 1% P = 4.19 
at 05 and 01 probabilities among the different varieties within each species. In D154 , the 
breadths of the stomata in the lower epidermis were conspicuously more than those on the 
upper epidermis of JRO-620, and the lengths in Kulkarni on the lower epidermis were slightly 
more than those found on the upper epidermis. The lengths in JRO-632 and CG were of the 
same order which differed significantly from Wild-olitorius and JRO-620, and the last one 
exhibited the minimum which again differed significantly from Wild-olitorius (Table 1). 
As regards to breadths, however, there w a s no significant difference between Wild-
olitorius and JRO-620 which exhibited to min imum breadth, but CG and JRO-632 differed 
significantly, CG being characterized by the broadest stomata (Table 2). 
Stomatal area. The area of a stoma was found to vary significantly between the species 
as well as amongst the varieties, within each species. In general, significantly smaller s tomata 
were noted on the lower epidermis of all the varieties studied. With the exception of JRO-620 
the differences in size of the s tomata were more pronounced in the varieties of C. olitorius 
than among the varieties of C. capsularis. In general, C. capsularis is characterized by com-
paratively smaller sizes of s tomata than C. olitorius. CG and JRO-632 are characterized by 
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Table 3 
Length and breadth ratio of Stomata 
Specie« Var ie ty 
Epidermis 
Mean 
Uppe r Lower 
C. olitorius Wild-olitorius 1.34 1.42 1.38 
JRO-632 1.36 1.30 1.33 
JRO-620 1.31 1.14 1.22 
C.G. 1.27 1.26 1.26 
Species, mean (1) 1.32 1.28 1.29 
C. capsularis D-154 1.40 1.34 1.37 
Kulkarni 1.12 1.57 1.34 
JRC-919 1.37 1.32 1.34 
JRC-321 1.24 1.30 1.27 
Species, mean (2) 1.28 1.38 1.33 
Mean 1.30 1.33 1.31 
1. C.D. for variety means (means over epidermis) 
at 5% P = 0.077 S E = .038 
at 1% P = 0.104 
2. C.D. for epidermis means (means over varieties); not significant. 
3. C.D. for epidermis means for the same variety 
at 5% P = 0.92 SE = .045 
at 1% P = 0.123 
4. C.D. for variety means for the same epidermis or different epidermis 
at 5% P = 0.098 SE = .048 
at 1% P = 0.132 
bigger stomata amongst the C. olitorius varieties but having no statistical difference between 
them, in contrast to the smaller s tomata in JRO-620 and Wild-olitorius which again differed 
significantly from those of both CG and JRO-632. JRO-620 and Wild-olitorius were found to 
fall in the same group statistically. The variety D154 had the smallest s tomata which differed 
significantly from those of Kulkarni, JRC-919 and JRC-321 and the latter three varieties did 
not exhibit any statist ical difference in respect of stomatal area (Table 3). 
Stomatal frequency. The number of stomata per square centimetre of a leaf was found 
to be significantly higher in C. olitorius than in C. capsularis. In all the varieties the frequency 
was more on the lower surface than on the upper surface, again the ratio of frequency on the 
upper and lower surface was found to be approximately 1 : 3 and 1 : 2 in C. olitorius and C. 
capsularis respectively. The varietal differences in respect of this characteristic within C. 
olitorius were statistically significant at both .05 and .01 probabilities while in C. capsularis it 
was significant only at .05 P. The frequency was found lowest in Wild-olitorius although it had 
no significant difference with JRO-632 and no significant difference was observed between 
CG and JRO-632. Of all the varieties, studied above, JRO-620 exhibited m a x i m u m frequency 
and the next in order were JRC-321, CG, Kulkarni, JRO-632, Wild-olitorius, JRC-919 and the 
lowest was D154 which had more or less the same frequency as JRC-919 (Table 4). 
Length and breadth ratio of stomata. Differences in the ratio of length to breadth of the 
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Table 4 
Number of Stomata per cm2 of a leaf 
Species Varie ty 
Epidermis 
Mean 
Upper Lower 
C. olitorius Wild-olitorius 1445.54 3684.03 2564.78 
JRO-632 1424.69 3968.93 2697.33 
JRO-620 1352.56 5333.07 3352.81 
C.G. 1410.45 4313.82 2862.13 
Species, mean (1) 1408.31 4325.32 2866.76 
C. capsularis D-154 1452.56 3620.81 2536.68 
Kulkarni 1719.21 3778.76 2748.98 
JRC-919 1463.08 3590.05 2526.56 
JRC-321 1938.66 4431.36 3185.01 
Species, mean (2) 1643.38 3855.24 2749.31 
Mean 1525.84 4090.23 2808.03 
1. C.D. for variety means (means over epidermis) 
at 5% P = 236.29 SE = 164.90 
at 1% P = 453.48 
2. C.D. for epidermis means (means over varieties) 
at 5% P = 128.76 SE = 63.15 
at 1% P = 173.67 
3. C.D. for epidermis means for the same variety 
at 5% P = 379.27 SE = 184.20 
at 1% P = 511.37 
4. C.D. for variety means for the same epidermis or different epidermis 
at 5% P = 428.57 SE = 208.76 
at 1% P = 577.86 
s tomata between species and amongst the varieties within the species were found to be statisti-
cally significant. This ratio, however, was the same in the two epidermis, irrespective of the 
species. L/B ratio was found a little higher in C. capsularis. Amongst all the varieties studied 
JRO-620 exhibited the lowest L/B with CG, and JRC-321 in the same statistical group, while 
Wild-olitorius was marked by the highest L/B with JRO-632 and D154, Kulkarni and JRC-919 
in the same group (Table 5). 
Our observations on the three types of stomata which are present in the above varieties 
of j u t e are in agreement with the f indings of KUNDU—SEN (1958). Again, the distribution of 
the s tomata on the two surfaces of the leaves in the varieties of C. olitorius is characterized by 
having a greater number on the lower surface as compared to those in C. capsularis. This also 
confirms the views of KUNDU—SEN (1958) who reported that the ratio of the distribution of 
the stomata on the upper to the lower surface varies from 1 : 1 to 1 : 2 in C. capsularis and 
1 : 2 to 1 : 3 in C. olitorius respectively. 
Smaller and less number stomata per cm2 is, in general, a characteristic of C. capsularis 
of which the variety D154 has the smallest in size and minimum in frequency, although 
another variety JRC-919 falls in the same statistical group when only the frequency is con-
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Table 5 
Stomatal area (square p) 
Species Varie ty 
"Epidermis 
Mean 
Upper Lower 
C. olitorius Wild-olitorius 635.84 346.80 491.80 
JRO-632 791.80 440.25 616.01 
JRO-820 478.37 456.75 467.54 
C.G. 766.59 
668.15 
540.01 
445.92 
653.30 
C. capsularis D-154 533.05 440.35 486.95 
Kulkarni 562.45 560.24 561.33 
JRC-919 574.13 513.38 543.74 
JRC-321 601.62 513.94 557.76 
Mean 567.80 507.08 
1. C.D. for variety means (means over epidermis) 
at 5% P = 54.32 SE = 26.63 
at 1% P = 73.23 
2. C.D. for epidermis means (means over varieties) 
at 5% P = 5.64 SE = 2.77 
at 1% P = 7.62 
3. C.D. for epidermis means for the same variety 
at 5% P = 16.00 SE = 7.85 
4. C.D. for variety means for the same epidermis or different epidermis 
at 5% P = 55.51 SE = 27.19 
at 1% P = 74.84 
sidered. KOLKUNOV (1905) reported that the drought resistant varieties of wheat have smaller 
s tomata in comparison to drought susceptible ones. This suggests, the variety D154 naturally 
has t h e maximum efficiency to resist drought, although, in general, most of the C. capsularis 
varieties have a capacity to resist drought to a considerable extent . In practice, probably 
because of photo insensitiveness the C. capsularis varieties are usually sown early, before the 
monsoon sets in and sometimes have to survive severe drought conditions. 
KUNDU—SEN (1958) have observed the lowest number of stomata in JRC-5854, which 
is fo l lowed by JRC-206 and D154 amongst the varieties of C. capsularis. However, stomatal 
size and density are highly influenced by environment and their position on the plant (SALIS-
BURY 1927). The variety JRC-206, though not included in our study, has some similarities 
with JRC-919, respecting its time of maturity , growth, pigmentation pattern and stomatal 
characteristics and it falls in the same group as D154. It has also been recorded (KUNDU et al. 
1959) tha t both JRC-919 and JRC-206 have a common origin, i .e. , from an exotic material. 
The occurrence of the lowest number of stomata in JRC-5854 may be due to reasons con-
nected with its origin. I t is reported to be a hybrid, one of the parents being D154 (JOSEPH 
1969). However, in our observations the variety D154 showed the lowest frequency. 
Amongst C. olitorius varieties the lowest frequency was observed in Wild-olitorius and 
the frequency of CG came after JRO-632 although there was no significant difference between 
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Table 6 
Analysis of variance 
Source D F 
Mean sum of squares 
L e n g t h Breadth L /B . No. of s t o m a t a Area of s tomata 
l . Species 1 2.24 10.06** 0.10** 2 298.13* 2 327.32 
2. Varieties within 
C. olitorius 3 67.78** 38.71** 0.043* 6 576.87** 25 263.58** 
3. Varieties within 
C. capsularis 3 21.98** 10.50** 0.086** 2 912.08** 3 616.17* 
4. Error (a) 
Wi th in varieties among 
p lants 32 1.02 1.90 0.0075 792.94 1 083.03 
5. Epidermis 1 303.66** 166.06** 0.002 764 297.63** 121 281.67** 
6. E p i x V a r 7 31.94* 21.15** 0.024* 5 780.42** 12 874.19** 
7. Error (b) 32 1.21 1.61 0.0052 496.47 47.29 
* Significant at 5% 
** Significant at 1% 
the t w o . However, the lowest frequency was observed by KUNDU—SEN (1958) in CG, though 
of course, Wild-olitorius was not included in their studies. We observed that Wild-olitorius 
and JRO-620 have s tomata which are significantly smaller in size as compared to CG and 
J R O - 6 3 2 , which characteristic is considered important in withstanding drought to a great 
e x t e n t as indicated b y KOLKUNOV (1905). 
In jute, at a lower level of fertilizer (urea) treatment, by spray, the increase in fibre 
y ie ld over the control was relatively more in C. olitorius than C. capsularis (SAHA et al. 1967). 
This seems to be due to the larger size and higher frequency of s tomata in C. olitorius 
(JRO-632) . Before passing such comments , however, the nature and thickness of the cuticle 
should also be taken into consideration. KUNDU—SEN (1958) have stressed the point that the 
distribution of the s tomata and the thickness of the cuticle are of interest from the point of 
v i e w of total or partial resistance to drought. 
From the above results it would appear reasonable to think that the size and distri-
b u t i o n of the stomata play an important role in protecting plants against drought, and they 
are specific in nature, although there is much environmental stress acting on the development 
of t h e stomata, ye t i t is also true that the ability of plants within a variety or species to be 
modi f i ed by the environment is genetically determined. However, the possibility of the plant 
withstanding drought by means of various physiological and anatomical adjustments makes it 
insuff ic ient to determine the degree of drought resistance on the basis of a single feature, like 
t h e smaller size of cells, even if it is a feature of major importance (MAXIMOV 1929). 
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T H E GERMINATION MECHANISM A N D ITS ECOLOGICAL SIGNIFICANCE 
IN T H E W E E D DIGERA A L T E R N I F O L I A A S C H E R S 
Digéra alternifolia Aschers Syn. D. arvensis Linn, is one of the common weeds of the 
crop fields of the country. The seeds ordinarily fail to germinate in a laboratory. Seeds kept 
under different temperatures for different durations and alterations, failed to germinate. To 
achieve germination different storage conditions (as dry moist storage at various temperatures 
in open and closed containers, also with lime, soil, calcium chloride, burial in soil at various 
depths, water logging etc.), different pretreatments (as with acids, alkalies, alcohol, glycerine, 
hydrogen peroxide, carbon tetrachloride for various durations, solutions of carbonates, nitrates, 
chlorides, urea, thiourea, gibberlic acid, etc.) and moistening agents (as soil extract , 0.2% 
solution of nitrates, lime water etc.) were employed. But in m o s t of the conditions either the 
seed failed to germinate in the first three or four months or germinated to an ex tent of less 
t h a n 1 0 % ( D U B E Y 1 9 6 7 ) . 
In fact a great number of treatments and pretreatments separately and in combinations 
were tried to get a m a x i m u m percentage of germination in a minimum span of t ime in the 
laboratory. The described conditions and pretreatments in their particular combinations were 
found suitable and can well be compared with possibly exist ing conditions in nature. 
Certain mechanisms for germination have been described by BARTON (1936), MALL 
( 1 9 5 4 ) , K O L L E R ( 1 9 5 5 ) , K O L L E R — N E G B I ( 1 9 5 5 ) , a n d R E E S ( 1 9 6 2 ) . T h e e f f e c t o f s e v e r a l f a c t o r s 
i n g e r m i n a t i o n a r e s t u d i e d b y S T E I N B A U E R — G R I G S B Y ( 1 9 5 7 ) a n d D A V I S — M C C A R T Y ( 1 9 6 6 ) . 
The role of promoting substances from crop root exudates is s h o w n by SUNDERLAND (1960) 
and KUST (1966). But the combination of m a n y factors required for germination b y this seed 
appears to be unusual and hence the details of the study are g i v e n below. The s tudy presents 
the role of certain factors in germination of more and more seeds of the weed in a shorter and 
shorter period under laboratory conditions. 
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Seed collection. N u t s , hereafter cal led seeds (AMAN 1964), were col lected at various 
time intervals from the crop field of Ujjain and other parts of the country. Seeds were stored 
in g lass bottles. 
Germination. Seeds were placed for germination on double layers of m o i s t filter paper 
in petridishes. A seed w a s considered to be germinated by the emergence of the radicle. 
Experiment 1. Germination of seeds at room temperature and at 15°C. The seeds 
col lected on 15th October, 1st November and 15th November of 1965 were p laced for germi-
nation, on the day after collection. No seed could germinate in the first 8 m o n t h s though they 
were viable . 
Experiment 2. Germination of seeds a t 35°C. The seeds, collected on the dates described 
in Exper iment 1, were k e p t for germination at 35 ± 1°C. In 10 months t ime the germination 
was less than 10% irrespective of the da te of collection. B u t this condition appeared to be 
better a t room temperature and 15°C. I t w a s found that in the first 3 months no seed could 
g e r m i n a t e (Table 1). 
Experiment 3. E f f e c t of duration a n d temperature during dry storage. Glass bottles 
containing seeds were k e p t for various m o n t h s at 15°C, 35°C and 45°C (for 24 hours in each 
temperature) , room temperature and at an alternation of 35°C to 15°C for 18/6 hours, respec-
t ive ly . Seeds from these bott les were kept for germination at 35°C ± 1.2°C. The most suitable 
condi t ion for better germination appeared to be the 45°C temperature and storage at this 
temperature for about 6 — 8 months. Longer storage appeared to be injurious (Table 2). 
Table 1 
Germination of seeds at 35°C 
D a t e of collection 
15th October, 1965 
1st November, 1965 
15th November, 1965 
Percen tage of germinat ion in the months 
4 
1 
1
 j -
Total 
Table 2 
Effect of storage durations and temperature during storage on germination 
Storage t e m p e r a t u r e °C 
% of seeds germinated 
S to rage durations in m o n t h s 
2 4 6 ! 8 10 12 
15 ± .6 — — 1 5 8 8 
35 ± 15 ± .6 (18 h r . resp.) 
— 
1 1 7 12 13 
35 ± 1 1 1 4 8 14 17 
45 ± 1.7 °C 3 10 20 24 17 12 
Lab. Temp. 28 ± 1.4° (control) 
— — 
2 5 5 12 
F for temperature, duration and interaction significant at 0.001 level 
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Table 3 
Effect of washing on germination 
Washing i n t e r v a l 
Percentage germination in m o n t h s 
T o t a l % 
1 2 3 4 5 
Daily 6 9 1 0 6 1 32 
Weekly 4 4 7 5 2 22 
Monthly 3 4 2 4 1 14 
Control (no washing) 1 0 2 1 5 9 
F for washing significant at 0.01 level 
Table 4 
Effect of acid scarification on germination in addition to preceding treatments 
Acid scarification 
(Time in minutes) 
Percentage n for tn ights 
Total % 
1 2 3 4 5 6 7 8 
15 1 1 4 3 1 3 1 14 
30 1 2 5 7 2 5 1 — 23 
45 3 7 8 5 7 4 2 1 37 
60 2 1 5 8 7 2 — — 25 
Control (No washing and no scarifi-
cation) 
— — 
1 1 4 1 
— — 
7 
F for scarification and time significant at 0.001 level 
Experiment 4. The e f fect of washing the petridishes containing seeds for germination. 
Noting the effect of duration and temperature, seeds utilized in all further experiments were 
stored at 45°C + 1.7°C temperature for 7 months . Such pretreated seeds were kept for germi-
nation at 35 ± 1.2°C and the petridishes were washed daily, weekly and monthly with tap 
water. Washing had a s ignif icant effect because daily washing resulted in 31% of the seeds 
germinating in the 4 months period. In the 5th month and onward the germination was low 
and nil respectively (Table 3). 
Experiment 5. Ef fec t of scarification on pretreated seeds with daily washing. Seeds 
stored for 7 months at 45 + 1.7°C were scarified with conc. sulphuric acid for various durations 
(in minutes). The petridishes containing seeds were kept at 35 ± 1.2°C and were washed 
daily. Acid scarification for 45 minutes proved helpful in increasing the percentage of germi-
nation to 34 in three months . In later months the germination w a s very poor, even in the 4th 
month it increased by 3%. Also, a shorter or longer scarification time than 45 minutes had 
either a reduced or an injurious effect on the seeds (Table 4). 
Experiment 6. Ef fec t of crop root exudate in germination. Seeds stored at 45 ± 1.7°C 
for 7 months, scarified for 45 minutes and thoroughly leached, were soaked in a solution of 
promoter for 4 hours. These seeds were kept for germination at 35 ± 1.2°C. The promoter was 
used to moisten the filter paper instead of water. Different grades of the promoter were made 
and used. 
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Promoter solution was prepared by putt ing 100 germinating seeds of Sorghum vulgare 
Pers. for 5 days, in the petridishes containing 10 ml water. This volume was a lways made up to 
10 ml during these 5 days by subsequently adding the required water. The decanted liquid was 
named promoter solution. The promoting e f fects of root exudates are significant, as within 2 
months t ime the germination percentage m o v e d to 60 (when the undiluted solut ion of promoter 
was used) . The effect of promoter was much reduced when it was diluted to 100 t imes (Table 5). 
Digera alternifolia Aschers is a wel l -known weed of the crop fields of the country. 
A three and a half years study of germination revealed interesting mechanisms which are of 
" immense ecological significance in the l ife cycle of such successful weeds" (HARPER 1957). 
Table 5 
Effect of promoter on germination of pretreated seeds 
Dilution of p r o m o t e r 
% germina t ion 
in two m o n t h s 
1 : 0 60 
1 : 10 39 
1 : 100 27 
No promoter 22 
The observation that the seeds in the first 3—4 months fail to germinate but start 
germination after this period clearly po in t s towards the after ripening of the seed. Storage of 
the seeds at higher temperature (45 ± 1.7°C) and the resultant increases in germination lead 
to the conclusion that temperature enhanced the after ripening processes and in addition had 
a weathering effect on the seed (fruit) coa t . A similar condition of temperature is available in 
nature during March to July when the temperature ranges between 35 to 44°C. The significant 
e f fect of leaching shows the presence of s o m e inhibitors in the seed. The scarification only affects 
the increase in the inhibition of water b y the coat, which in nature is possibly met with the 
weathering caused by higher temperature and also by the microbial ac t iv i ty . Further, the 
increased percentage of germination of such pretreated seeds in the presence of the crop root 
e x u d a t e will only mean that promoters are also necessary for enhancing the processes of the 
e m b r y o to become a seedling. 
Henceforth it becomes evident t h a t the seed expresses an embryonal dormancy, a 
seed coat dormancy, inhibitors in the b o d y and needs promoting substances too. A successful 
germination of the weed seed thus requires various conditions and is rather a case of multi-
factorial germination. In fact lack of any of such pretreatments can l engthen the period of 
germination and can make the later intermittent . All these conditions or factors in nature are 
comparable with the naturally borne treatments as rest period, summer temperature, rainfall 
and the root exudates from the crop. 
A combination of all such condit ions safely exist in the crop fields which thus become 
an ideal habitat for the weeds establishment. One interesting feature was noted that all these 
required treatments, which were given in a laboratory if applied to fresh seeds in the first 3—4 
months , did not have much effect on t h e seed or the seed behaved indifferently to these con-
dit ions in this period and completely fa i led to germinate. 
AH these factors, ecologically speaking can converge to a word; adaptat ion. The reason 
for this is that when the fate of a weed is controlled by a definite need of restricted ecological 
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conditions it is then bound to adjust and adapt (MALL 1954). Indeed if all the condit ions are 
seen in correlation in the life cycle of the weed, t h e y will prove to be adjustment bundles 
instead of ecological hurdles (BILLINGS 1957). The va l id i ty of this s ta tement can be understood 
by the following description. 
The incapability of a fresh seed to germinate is nothing but an escape from the d a m a g e 
to itself, because by the time it is shed (October—November) from the plant, the moisture in 
the soil remains inadequate for leaching out the inhibitors. Henceforth the weed seed undergoes 
a period of rest during which the after ripening takes place. By this t ime, the summer (Apri l— 
June) starts and higher temperatures of the season are utilized for enhancing the after r ipening 
and weathering of the coat as well. At the end of J u n e the rain starts which will enable the 
leaching of inhibitors and will supply enough moisture to the crop seed to germinate. So, while 
the seed is preparing for germination, the crop seedlings will come up releasing the e x u d a t e 
from the roots and helping the weed seed to germinate and grow better. 
This is a great physioecological achievement of this weed as it util izes the crop material 
to grow and to damage the former in the later days. Th i s physiological set-up of Digera alterni-
folia, is a baff l ing problem for the farmers who leave the fields abandoned for a year w i t h the 
hope that all the seeds of the weed will come up and they can uproot the seedlings, but as the 
above accounts show, their hope remains unfulfilled. I t is thus worth stating that every step 
of the development of the weed's seed and its germination is a well adapted ecological s tage , 
and the weed has moved to a high level of ecological attainment. 
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F O D D E R PEA " I R E G I SÁRGA" 
(Synonyms; Iregi P . 1., I. P. 1) 
Taxonomical place: Pisum sativum L. convar. vulgare ALEF. var. episcopi Alef. 
Origin : Edelperle X Express. 
Beginning of breeding: 1947, Iregszemcse. 
State qualification : state certified, improved var ie ty , 1963: first accepted 1959. 
Breeder: Prof . Dr Ernő Kurnik, Iregszemcse. 
General characterization: good yielding ability; as for seed production it is superior to the 
Hungarian husking and fodder peas hut is exceeded by some foreign varieties; i t s early 
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seed ripening is a characteristic it surpasses all other varieties by; it is a hardy fodder 
pea of good storability which can be harvested mechanically (Mrs. IVÁNYI 1962, KAPÁS 
et al. 1 9 6 5 ) . 
Morphological description : 
Root system : penetrates deep into the soil. 
Shoot system : thickly branched, tough. 
Stem : 45—50 cm high, i ts internodes are short, therefore the leaves are thickly set: its 
colour is medium green. 
Foliage : the leaves are relatively small, of greyish green colour, glaucous surface, 
turning into a moderately developed tendril. The leaflets are most ly set in pairs, 
their shape is ellyptical, the apex is cut with f ine hairs on it, the edges are un-
broken, and a very short leaflet-peduncle is attached to the rounded base. The 
stipule is half-egg shaped, medium green and slightly spotted. 
Flowers : are set on the floral axis in pairs: the corolla is white, the standard large, of 
f lat semi-circular shape, with a sharp tooth on the apex; the edges are crisped 
and the bases V-shaped; the wing-blades are heart-shaped. 
Legume: 6—13 per plant; 5—7.5 cm long, pale green colour, straight (occasionally 
slightly bent), narrow, wi th pointed tips. The pods contain 6—8 seeds each. 
Seed: pale green when unripe and greenish yellow when ripe; small, smooth surfaced, 
irregularly round (therefore unsuitable for husking; Mrs. IVÁNYI 1962). Thousand-
s e e d - w e i g h t : 2 0 0 — 2 2 0 g ( K A P Á S et al. 1 9 6 5 ) . 
Biological character : 
Vegetation period : from sprouting to flowering 38—50 days are required, while from 
flowering to ripening the development takes 36—42 days; the total vegetation 
period extends to 80—86 days (with seeds sown in the first half of April). The 
seeds ripen early, a t the end of June, beginning of July (KOMJÁTI 1959). Ripening 
takes place at the same time. 
Water requirement : nothing special. 
Resistance to diseases : it is a hardly variety avoiding most pests due to its earliness. 
Farm technology requirement : 
Seeding : end of March, beginning of April. 
Soil requirement : nothing special, it can be equally grown in looser or more compact soils. 
Productivity: seed production of several years average: 20.4 q/ha (fluctuation: 17.9— 
24.4 q/ha): percentage crude protein content to dry matter: 17.9—20.5% (Mrs 
I V Á N Y I 1 9 6 2 ) . 
Region of cultivation : it can be grown all over Hungary. 
* 
Prepared at the Department of Botany, University of Agrarian Sciences, Debrecen. 
G Y . M Á N D Y 
R E F E R E N C E S 
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E X P E R I M E N T S WITH T H E "HORSE-RACE METHOD" OR OTHERWISE? 
A generally accepted method of field experimentation is to include more than one 
variety or treatment simultaneously in a well designed experiment. B y this identical con-
ditions are created for the varieties or treatments with a view to make the comparison on 
reliable bases. We can rightly compare this method of field experimentation to a "horse-race" 
in which the start (in our case the beginning or setting up of the experiment) takes place in the 
same way. Only one of the variants of the experiment will give the best result similarly to the 
horse landing. If the experiments are repeated over several years often the variety or treatment 
outstanding in the first year will never be first again (Table 1). There are cases when in a three 
years experiment the same variety gives the best result twice, a three t imes repetition, however, 
is only possible in cases when there are very great differences between the varieties (which — 
on the other hand — distorts the experiment) for genuine genotypic reasons (Fig. 1). 
Table 1 
Seed yield of pea varieties, q/ha 
( A f t e r KOMJÁTI—MOLNÁR 1969) 
Variety 1965 1966 1967 
Juwel 41.7 27.3 44.1 
Mignon 41.2 24.8 49.3 
Győztes 40.7 24.3 50.4 
Mingomark 40.5 23.5 41.9 
Perfection Dark Skinned 39.3 33.0 53.7 
Debreceni 38.1 28.1 49.2 
Lincoln 38.1 27.1 32.1 
Chrestensens Cornel 25.9 36.3 44.8 
Rajnai törpe 36.3 17.5 49.7 
Konzervgyöngye 36.8 20.9 36.5 
The above phenomenon is regularly observed in variety trials, i ts reason, however, is 
not searched for. When looking at the phenomenon from an ecological aspect it is easier to 
find an explanation for it. We have to start from the fact that every variety (stand) has 
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a b с d e 
Fig. 1. Yield results of soybean varieties in a three years experiment. The vertical axis shows 
the yield amounts , q/cad. yoke; t h e horizontal one the varieties (columns); a: G. SZ. 3, b: 
Tápláni fodder soybean, c: Iregi Szürkebarát, d: Pannónia 10, e: Adepta (BAKOS 1971) 
peculiar ecological requirements. If the variety is placed under condit ions meeting its require-
ments it will g ive the highest result , while in the opposite case the latter will decrease. The 
same phenomenon is experienced if the crop results are studied in a succession of sowings. 
Such precise experiments were performed by KOLTAY (1971) over three years wi th wheat 
varieties (Table 2). The results showed that from t h e early time of sowing to the late one the 
yield values f irst gradually increased then slowly decreased. The change of values is similar to 
the course of the optimum curve (and that is what i t actually is). N o w , if we choose a sowing 
t ime (say that of 14th October) of the succession of sowing periods, none of the years examined 
will produce t h e highest yields of the varieties, only less than that in each case. This way no 
conclusion can be drawn concerning the maximum yields of the varieties. If we compare the 
yields of the t w o varieties in each year we see that Besostaya 1 gave higher yields in two years 
(1965, 1966) t h a n Fertődi 293, b u t in 1967 the latter yielded more. When considering the 
averages we f ind that the yield of Fertődi 293 was higher with most of the sowing t imes. Thus, 
in possession of such a series the var ie ty can be judged much more precisely than when studied 
with the above mentioned "horse-race method". Koltay's experimental data are interesting all 
the more so as he strictly kept t h e sowing dates each crop year. If the sowing times are changed 
from year to year (which is the usual practice) the fluctuations and differences will probably be 
even more conspicuous. We give t h e following data of Table 2 as an example: 
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7 October 1965 14 October 1966 30 September 1967 
yield amount , k g / h a 
Fertődi 293 4800 5198 5407 
Besostaya 1 3977 5626 5188 
Difference + 823 — 428 + 219 
Table 2 
Yield amounts in a sowing time experiment with wheat warieties, kg/ha 
( a f t e r KOLTAY 1971) 
Sowing t ime 
Fertődi 293 Beiostaya 1 
1965 1966 1967 Mean 1965 1966 1967 Mean 
23 September 4274 5278 5466 5006 3641 5320 4552 4504 
30 September 4711 5198 5407 5105 4004 5685 5188 4959 
7 October 4800 5275 5518 5197 3977 6060 5397 5144 
14 October 3641 5198 5386 4741 3660 5626 5129 4805 
21 October 3803 5094 5077 4658 3571 5536 4191 4432 
28 October 2280 4816 4458 3851 2799 5574 3867 4076 
4 November 2058 4747 3753 3519 2405 5278 3746 3809 
11 November 2428 4319 3624 3457 2641 5070 2658 3456 
18 November 1618 — 2071 1844 2791 — 1146 1468 
S D s % 356 284 316 318 390 257 476 374 
Clearly, the value of the varieties can hardly be estimated if we do not know any other 
data on the productivity. In fact, those conduct ing the variety trials pay little at tent ion to the 
date of sowing saying that the weather condit ions are different anyway. 
Whether or not we keep the dates of sowing the results show that in variet ies showing 
no great differences in productivity the yie lds , though f luctuating from year to year, do not 
to differ distinctly from each other. 
The question arises w h y the values of successive sowings change similarly to those of the 
opt imum curve, and how this course could in essentials be explained (MÁNDY 1967). On the 
basis of repeated investigations made with p lants sown in autumn and spring respectively, and 
even wi th perennial plants we can establish tha t in the case of experiments performed with 
successive sowing increasing or decreasing series of meteorological values are formed. In these 
series the intervals are not always the same, but they all change consequently in a certain 
direction. Our sunflower experiment in 1967 is a good example of this; here (Fig. 2) the maximum 
height of plants gradually increased in the sowing sequence parallel to the increase of mean 
temperature (broken line) during the vegetat ive period. At the same time the temperature and 
precipitation values (represented by wider and narrower columns) gradually decreased. 
The above experiment on successive sowing pointed o u t that the sunflower is more 
sensitive to temperature than to precipitation. Still, according to the crop production hand-
books the sunflower is a plant of "high water requirements" (LÁNG et al. 1970). This conclusion 
would hardly have been drawn if the "horse-race method" had been applied. 
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It is clear from what have been told above that by successive sowing we create an 
"ecological series" for our cultivated plants so that the e f fect of the changing values of the 
meteorological factors can be studied under identical soil conditions. If we think it over, the 
different sowing periods can be regarded as special ecologies, or — in a broader sense — even 
different "crop years". In this sense the ecological experiment performed wi th the sunflower 
varieties may correspond to a five years experiment series. 
Although the distributed effect and regularity of the meteorological factors is evident 
in the case of the yield amount and plant height too, still the ecological effect is better dem-
onstrated by the distribution of the phenomena of development within the stand. In what-
ever stand, this only requires an individual registration of the beginning — and possibly the 
termination — of the development phenomena. During the survey we shall f ind that there are 
plants in the stand which are quick to display their development phenomena, i.e. are of a more 
rapid growth than the other plants. Other plants, however, are too slow in their development. 
The interval between the early and late plants expresses the ecological reaction of the stand. 
The greater the interval, the more unfavourable the condit ions under which the stand has 
developed, and vice versa. This way the reaction of the s tand to the ecological conditions can 
be precisely measured. To the interval found in relation wi th the phenological phenomena we 
gave the name "individual amplitude" (MÁNDY 1970). A recently given individual amplitude 
Sunflower 1967 Max imum he ight 
cm 
200 
5 0 
I C ° 
2 000 
150 - - 1500 
100 - - 1000 
500 
Sowing 
200,1 
216,9 
222,6 2 2 6 ' 5 
205,3 
1900,8 
1751,2 1723,1 
1 635,6 
mm 
300-
- - 25 C° 
200-- 20 
100-- 10 
30. III 13. IV 27. IV 11. V 25. V 
Fig. 2. Average height maxima of varieties in a sunflower experiment (wide, thickly outlined 
columns), and meteorological data: heat amount m e d i u m wide, thinly outlined columns), 
m e a n temperature (indicated by small circles and a broken line), amount of precipitation 
(narrow, thinly outlined columns); the horizontal axis shows the sowing t imes, the vertical the 
meteorological and plant height values (cm) 
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clearly shows e.g. the differences in the ecological character of the varieties (Fig. 3). The in-
dividual amplitudes of w a x e n ripeness in 15 winter barley varieties show that beside the early 
varieties (Stavropolski, U 259, Engelens Dea , H. 55, Probsdorfer) there are late ones too 
(Odessa 17, Lédeci Beta, Tschermak, Jut ta , Brucker, Bánkuti 14). Earliness means that 
sowing can be performed early, optimally in the second half of September, while the late 
varieties are best sown at the end of October. 
W e do not by any means say that an ecological setting (sowing) meeting the demands of 
the varieties only indicates their development properties. The slight fluctuation of phenological 
features is in relation with the different characteristics of the stand, first of all its productivity. 
This is clearly shown by the result of the winter wheat experiment. The lowest amplitude value 
of waxen ripeness corresponds to the highest va lues of grain and spicelet number per ear (Fig. 4). 
The good stand development shows a close correlation w i t h the quality as well, as 
shown b y the result of our ecological experiment performed wi th poppy varieties (Table 3). 
Values obtained on the basis of the averages of varieties show that the amplitude minimum of 
Winter b a r l e y 1963-6A 
h» I. 
20 г D a y 
„ 12 
Waxen r ipeness 
10 6 6 J— 5 ( — 5 " T I , , 5 6 
СШ: èÉrn Stavropolski U. 259 Engelens Dea H.55 
< + > III. 
20 j Day 
10 -• 
20 
10 -I- 8 8 
U 
1 CI 
O r a 
11 
ä = ö Ш Ь á a L f f l 
Probsdorfer Mezihegyesi Krasnodar 
b > IV. 
Day 
Atlas 
10
 Г~1 8 
[ГШ ОНЪ 
Odessa 17 Lédeci Beta Tschermak 
20 
10 
Day 
Й Ъ Œ Ê û Ù X t b 
Jutta Brucker Bánkúti 1A 
Sowing 
23. 7. 21. A. 
IX X X XI 
Fig. 3. Individual amplitudes of waxen ripeness in winter barley varieties, in days 
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Winter wheat 1960-61 
10 •ay Waxen ripeness 
7,6 
5,0 
5 3,6 
7,0 
Sowing 26.IX 11.X 25.X 8.XI 21.XI 5.XII 
31,9 32,1 
30 -FM" •Number 
27,5 
2 0 • • 
1 0 - -
30,6 Grain /ear 
25,7 
21,8 
3 
2 
1 + 
Number Grain/ear let 
1,6 1,8 I," 1.7 i f 
Fig. 4. Average ind iv idua l ampl i tudes of waxen ripeness in winter wheat variet ies , and m e a n 
values of grain per ear and grain per spicelet. 
Table 3 
Mean values of a poppy experiment (1967) 
(MÁNDY 1969, unpublished d a t a of A lecture) 
Characterist ic« 
Va lues with sowing pe r fo rmed on 
28 February I 14 March I 28 March 11 April 25 Apri l 
Individual amplitude of the beginning 
of flowering, d a y s 
Morphine per mille 
Oil content % 
6.7 
4.98 
45.5 
5.2 
5 .29 
44 .7 
5.0 
5.43 
46.2 
5.3 
4.01 
44.0 
7.5 
4.21 
43.9 
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the beginning of f lowering, the higher morphine and oil content fall within the same sowing 
period. 
It is clearly seen from the above tha t in the case of investigations made with different 
varieties or treatments, a single date of sowing used in the experiment may give quite misleading 
results. In any variety trial or fertilization, metabolism, plant breeding or even plant 
protection experiment etc. it is desirable to give up the "horse-race method" and study the 
effects in an ecological experiment. This w a y we can avoid obtaining faulty results. 
GY. MÁNDY 
Univers i ty of Agrarian Sciences, 
Department of Botany, 
H—4001, D e b r e c e n ' 
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C O N T R I B U T I O N S T O T H E P A P E R O F E . T Y I H Á K , A . P A T T H Y :  
" O N T H E C H E M I C A L N A T U R E O F ' P R O M I N E ' A N D ' R E T I N E ' " 
P U B L I S H E D I N T H I S P E R I O D I C A L , 22, ( 3 - 4 ) 
W H A T IS T H E CHEMICAL N A T U R E OF P R O M I N E AND R E T I N E ? 
There is no doubt that the two authors did a great deal of interesting and careful work 
which merits publication. To my regret I was unable to see tha t the contents of the paper 
justif ied its title. I have called "retine" the substance (or substances) present in t issue extracts 
which retard cell division and thus also retards malignant growth. The present paper leaves 
the underlying substance unidentified. 
The paper strongly suggest that "promine" is a methylated amino acid, but leaves the 
amino acid unidentified. I t supports the assumption that promotion of growth is connected 
with methylation, giving it an important role in the regulatory mechanism in which "retine" 
and "proinine" are involved. 
I very much hope that the two authors will find all the support which they need for the 
continuation of their interesting study. 
A . S Z E N T - G Y Ö R G Y I 
Laboratory of the Inst i tute for Muscle Research 
at the Marine Biological Laboratory, 
Woods Hole, Massachusetts 02543, U S A 
W H A T IS T H E BIOLOGICAL ACTIVITY OF THE METHYLATED AMINO ACIDS? 
Despite of the famous works by A. SZENT-GYÖRGYI et al., "much more w a s at stake" 
about the properties of promine and retine at the present authors mentioned, and it is good to 
see that these studies have been continued and extended by Hungarian scientists. They have 
demonstrated the presence of methylated lysine and arginine in calf thymus and liver which 
were originally used for the source of promine and retine, and they have shown that these 
compounds satisfy several original criteria of promine and retine, namely in their reineckate 
forming ability, paper chromatographic mobil i ty , structural similarity and so on. 
This conclusion is very interesting because it is simple and unexpected. On the method-
ological basis their conclusion seems reasonable especially for methylated lysine, while this 
paper lacks the data of the biological act ivity of these methylated amino acids. These data 
might have been published in their related papers as they quoted, but I feel t h a t detailed 
biological and biochemical evidences are desirable to confirm and extend their conclusion. For 
instance I recommend the use of tissue culture systems, if available, to obtain more quantitative 
and specialized results on the growth promoting and inhibitory activities of methylated amino 
acids. When this point had been covered we now could have a solid chemical basis of the 
promine-retine hypothesis. 
Apart from the promine-retine theory, the present work seems important since methyl-
ated amino acids have been found in a variety of structural proteins from wide sources and 
nevertheless their biological roles have remained completely obscure. I expect t h a t one of the 
biological functions of free and protein-hound methylated amino acids would be elucidated by 
the works of Drs Tyihák and Patthy. 
Y . Y A O I , P H . D . 
National Cancer Center Research Institute, 
Tsukiji 5-chome, 
Chuo-ku, Tokyo, Japan 
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WHAT A R E T H E P R O P E R T I E S OF R E T I N E AND P R O M I N E ? 
A number of physico-chemical and chemical properties of human urine retine and pro-
mine are described. T h e y do not match t h e properties one should expect from the structures 
reported for calf t h y m u s retine and promine. 
Introduction 
There can be l i t t l e doubt that the work of TYIHÁK—PATTHY (1973) constitutes a most 
va luable piece of analyt ical biochemistry. I t is the purpose of this paper to analyze some of the 
implicat ions of the identif ication of calf t h y m u s retine and promine as methylated basic amino 
acids. However, a few preliminary c o m m e n t s appear necessary. 
In the first place , retine can exist under several different forms (and the same could 
well be true of promine); this is to say t h a t one can el iminate a certain part of the original 
"re t ine" molecule w i t h o u t destroying i t s growth repression properties. In this respect, it 
s eems that Hegyeli's terminology (bound retine, [split] retine, free retine) is remarkably clear 
and sufficiently precise for the time being, therefore, it will be used throughout this paper. 
In the second place , except as otherwise specified, all the data presented here refer to 
product s extracted f rom human urine. A s it will be obvious later, this point is of importance. 
As the approach w e personally fo l lowed was deliberately physico-chemical, so in order 
to b e able to discuss constructively Tyihák's and Pat thy ' s findings, we have to start this 
paper b y a presentation of some work unpublished. It m u s t be emphasized tha t this work was 
done i n collaboration w i t h Dr. Andrew Hegyel i . 
Special techniques for the purification of retine and promine 
Techniques of extract ion of retine and promine from human urine have been previously 
described by HEGYELI et al. (1963a, 1963b). Two fractions are obtained, one of retine reineckate 
and o n e of promine reineckate. These fract ions still contain a certain number of impurities, 
a m o n g which are an e x c e s s of reineckate reagent and some f a t t y acids; both can be eliminated 
for t h e greatest part a t least, by washing with diethyl ether. Promine puri ty can easily be 
c h e c k e d with the crystallographic m e t h o d described in 3 because pure retine and promine 
re ineckates belong to t h e cubic system while ammonium reineckate and f a t t y acids do not . 
Classical techniques of fractional crystall ization do not permit one to obta in routinely on a 
semi-micro scale a reineckate fraction sufficiently pure for most physico-chemical studies: 
however , such samples can be obtained b y means of a differential splitting technique and/or 
of a special counter-current method. 
Retine can be extracted from a mixture of promine and retine reineckate by the com-
b i n e d use of differential splitting and f loatat ion. All o ther things being equal, the rate of 
sp l i t t ing of retine re ineckate by most organic solvents is greater than the rate of splitting of 
p r o m i n e reineckate. T h e specific gravity of a column of carbon tetrachloride can be adjusted 
w i t h organic solvents such as chloroform or monobromobenzene so that the retine reineckate 
is dispersed in the hulk of the fluid, while promine reineckate remains at the top of the column. 
In t h e s e conditions, d u e to the difference in the degree of dispersion and to the difference in the 
intr ins ic rates of spl i t t ing, retine reineckate is preferentially split and a chloroformic solution 
of re t ine can be separated by filtration. I n order for the procedure to be effect ive, two conditions 
m u s t be fulfilled. F irs t ly , the retine reineckate must be dry: if some crystals are wet, their rate 
of spl i t t ing is drastically reduced. Also, f ines (especially those of promine reineckate) must be 
e l iminated. This is eas i ly achieved on a semi-micro scale b y elutriation in a f luid such as nitro-
benzene . 
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A preparation of higher purity can be obtained on a semi-micro or preparat ive scale by 
m e a n s of a counter-current distribution technique . Here, the f irs t step consists of t h e liberation 
of ret ine and promine f r o m their reineckate combinat ion. Thi s can be achieved in t w o ways. In 
the f i r s t place, the re ineckate bond is split by carbon tetrachloride at room temperature; the 
l iquid phase is concentrated under a h igh v a c u u m at re la t ive ly low temperature . Another 
poss ibi l i ty is to split t h e reineckates w i t h a 1 : 1 mixture of acetone and water brought to p H 
1.0 b y addit ion of sulfuric acid. The m i x t u r e is shaken with d ie thyl ether which dissolves the 
re ineckate reagent a n d the two phases are separated by décantat ion. The ace tone—water 
phase is then distilled in order to e l iminate the acetone and the water is ex trac ted w i t h chloro-
form. The chloroformic phase is cooled to —20°C in order to freeze the small a m o u n t of water 
w h i c h has passed into the chloroform. Final ly a chloroformic solution of ret ine, promine and 
impur i t i e s is obtained b y f i l tration. 
A l though highly sophist icated s chemes of counter-current distribution, such as those 
des igned b y CRAIG et al. (1956), are avai lable , they present in the case at hand the major dis-
a d v a n t a g e of providing too many fractions; in addit ion, some of these are very d i lu te . In these 
condi t ions , it appeared necessary to des ign a new scheme through which the n u m b e r of con-
tac t s would he mult ipl ied in order to increase the ef f icacy of the separation a n d which would 
produce only a small n u m b e r of fractions, as l i tt le dilute as possible. 
Such A scheme w a s patterned through A basic modi f i cat ion of the JANTZEN extraction 
scheme (1932). On Fig . 1, the fundamenta l procedure is depic ted in the case of a separation 
wi th three separatory funnels . In the J a n t z e n scheme, fresh so lvent is added al ternat ively; in 
the n e w scheme, a fract ion already set aside from the distr ibut ion series is recyc led in place of 
fresh so lvent . Thus a greater number of c o n t a c t s is provided and a better separat ion with less 
d i lut ion is obtained. One will note that — unlike Jantzen's scheme — this s c h e m e cannot be 
represented by a two-dimensional mesh b u t requires a three dimensional mesh representation. 
Fig. 1. Special countercurrent distribution scheme used to separate retine f r o m promine. 
F r o m M A H M A S S E — H E G Y E L I 
upper p h a s e 
f r a c t i o n 
legend 
I add upper p h a s e t r a n s f e r u p p e r phase 
! a d d lower phase » t r a n s f e r t o w e r phase 
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The purification of retine and promine is best carried out by distribution between a 
chloroformic phase and an aqueous one. A t pH, the retine act ivity [as tested on the Krebs-2 
carcinoma of Swiss Albino mice by the method of HEGYELI et al. (1963b)] is concentrated in 
the organic phase, while at pH 11, it is the promine act ivity which is concentrated in that 
phase. For routine separations, the distribution process can be monitored by UV spectrophoto-
metry as retine and promine activities are positively correlated with the amplitude of an ab-
sorption peak around 278 nm. The first fractions obtained wi th this new scheme are very pure 
in regard to their biological activity, their U v spectra, and the crystallographical characters 
of their reineckate derivatives. 
Optical microscopical similarities and differences between retine 
and promine crystal derivatives 
Retine and promine reineckates crystallize easily and by means of several successive 
crystallizations through which the biological activity reaches (within the limits of experimental 
errors) a plateau, products of sufficient purity for an optical crystallographical study are 
obtained. The crystals h a v e been studied in air, in their mother liquor, in Canada balsam and 
in different organic solvents . Canada balsam dissolved in xy lene enables one to make permanent 
preparations; also the xy lo l exerts a definite washing action and eliminates such impurities as 
fa t ty acids in appreciable proportions. 
Crystals of retine and promine reineckate are very fragile. No pleochromism has been 
noted. Crystals prepared in the presence of formic or sulfuric acids are stable, while those pre-
pared in an hydrochloric medium are unstable and often seem to melt at room temperature. 
An example is shown on Fig. 2 in which rounded edges are seen: under the microscope, inter-
Fig . 2. Retine reineckate crystals. They were prepared in an hydrochloric medium and mounted 
in Canada balsam. The photography was taken with parallel oblique il lumination (artificial 
daylight) 
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ference fringes around such crystals are o f t en noted. The two aspects of retine reineckate which 
are mos t frequently encountered are shown on Figs 3 and 4 and will be referred to here as the 
ruby shape and the cube shape. These two shapes are isomorphic, as can be deduced from 
different orthogonal projections (Figs 4 and 5). Such crystals can be visualized as cubes trun-
cated by planes parallel to the edges. Retine and promine reineckates belong to the class m3m 
[m 3 m in BUERGER'S notation (1956)], a typical group of such crystals in the ruby morphology 
is shown on Fig. 2. A model of promine reineckate in the cube morphology is shown on Fig. 6. 
Retine reineckate crystals can be differentiated from promine reineckate crystals by 
1. their colour: promine reineckate is a deep red, retine reineckate is pale (when the 
crystals are smeared on a microscope slide) and sometimes appear pink or greenish; 
2. their size: promine reineckate crystals are consistently larger than retine reineckate 
crystals. 
In certain preparations, and especially at the onset of crystallization, retine and promine 
crystals appear in tabular form. In that case they can be distinguished (with some experience) 
by their colour and their size. Penetration twins of retine reineckate crystals are o f ten found, 
e.g. t w o cubes twinned on 111. We have also encountered many cases of twinning along 100. 
a) cube shape; b) ruby shape Fig. 3. T w o aspects of retine reineckate crystals: 
Fig. 4. Orthogonal projection of retine reineckate in the ruby shape on a plane parallel to a 
square facet 
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In t h e latter case, the crystals were generally unequal in size, which makes the phenomenon 
d i f f i cu l t to observe. 
Although retine and promine reineckates belong to the cubic system, many preparations 
conta in impurities such as fatty acids and in that case some birefringence is noted. The biré-
fr ingent impurities can often be eliminated (except when they are locked within the crystals) 
by careful washing w i t h organic solvents such as ethyl ether or 2-butanol. The property of 
i sotropy of retine and promine reineckate crystals provides an easy and sensitive test for the 
puri ty of the samples and has been used routinely as a control of analytical separation. When 
a preparation of retine reineckate is contaminated with anisotropic substances, or when the 
impure (?) crystals o f retine reineckate being to split, positions of extinction are generally 
observed as indicated on Fig. 8. 
The refractive index of promine and retine reineckate derivatives has been determined 
b y the immersion method , with axial and oblique illumination, and taking advantage of the 
B e c k e effect. Artificial daylight produced by an interference filter was used. It was found that 
the refractive index of retine and promine reineckate lies within the range 1.55 (mono-
bromonophthalene) t o 1.74 (methylene iodide). 
A few other crystal derivatives of retine and promine were also studied. The chloro-
plat inates of retine and promine are indistinguishable by optical crystallography; they both 
belong to the point group m3m. Unfortunately this property does not seem to be very useful 
for the control of the purity of a preparation (as it is the case with the reineckates) because 
s o m e impurities crystallize also in the same system. A preliminary study of the chloroaurate 
derivatives did not reveal any striking difference between the promine and retine compounds. 
In addition, the chloroaurate samples are rather unstable. 
a b 
Fig. 5. Orthogonal projections of retine reineckate in the cube shape: a) projection on a plane 
parallel to a square facet; b) projection on a diagonal plane 
Fig. 6. Positions of extinction of ten found with retine reineckate crystals contaminated by 
some anisotropic material or undergoing a chemical splitt ing 
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Fig. 7. X-ray powder diagram of a sample of retine reineckate of a very high purity: Cu(K) 
radiation, 45 kV, 15 m A , exposure t ime 10 hours, cylindrical camera (Diameter: 143.2 mm). 
19 lines were visible on the film. Picture taken by A. O. KING 
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Fig, 8. Model of a single crystal of promine reineckate 
The molecular weight of retine. Number of reineckate residues per retine molecule 
As retine reineckate belongs to the cubic system, it could be expected to give a not too 
complex X-ray diffraction spectrum from which an estimation of the molecular weight might 
be dráwn. 
Retine and promine were extracted from a few thousand liters of human urine, kindly 
furnished by the Otic U.S. Air Force Base. They were concentrated and a small aliquot chro-
matographed on paper. One of the spots eluted had a very high retine activity. Its reineckate 
derivative was crystallographically homogeneous as far as isotropy, crystal shape and colour 
are concerned. X-ray diffraction spectra were obtained using Cu(Ka) radiation (45 kv , 15 mA). 
D u e to the great absorbing power of the material, exposure times of the order of 10—15 hours 
were necessary; the type of pattern obtained is shown on Fig. 7. It can be used to obtain an 
est imation of the molecular weight of retine, as follows; i f i t is assumed — as is of ten the case — 
tha t the first line (smallest angle) correspond to reflections from the planes 100, 010 and 001, 
the length of the side of the unit cell is equal to the interplanar spacing distance, i.e. 9,400 A. 
Therefore the vo lume of the unit cell is 831 X 10~24 cm3 . 
On the other hand, the specific gravity of retine reineckate is lower than 1.595 but 
higher than 1.500, as determined by the f loatation method. Taking as a first approximation 
the median of these values, that is to say 1.55, the molecular weight of retine reineckate is 
g iven by 
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Table 1 
Estimates of the molecular weight of retine computed with a 
unit cell of 9.40 A and a specific of 1.55 
Number of retine reinec-
kate molecules per 
unit cell 
Number of reinec-
kate residues bound 
t o one retine molecule \ 
l 2 
l 4 5 8 7 0 < 0 
2 1 3 9 < 0 < 0 
< 0 < 0 < 0 
Table 2 
Upper estimates of the molecular weight of retine computed 
from X.-ray diffraction data 
Number of retine reinec-
kate molecules per 
4. unit cell 
Number of reinec-
kate residues bound 
to one retine molecule 
I 2 è 3 
L 4 8 0 8 1 < 0 
2 1 6 1 < 0 < 0 
^ 3 < 0 < 0 < 0 
_ 1.55 X 831 X IP"'4  
_
 1.66 X 1 0 - " X N 
where n is the number of molecules per unit cell. Therefore 
M = 7 7 5 / N . 
The molecular weight* of the reineckate residue is 318.4. On Table 1 are listed the 
various possible combinations for the number of retine reineckate molecules per unit cell and 
the number of reineckate residues bound to one retine molecule. Simple arithmetic shows that 
the two lower posit ive values listed in Table 1 are impossible. In these conditions the only 
possibility left is that of one monoreineckate per unit cell. 
One reaches the same conclusion if one examines the estimates of the molecular weight 
of retine listed in Table 2. These estimates represent upper limits because: 
a) the indexing selected is the one which gives the largest possible unit cell for the 
X-ray diagrams obtained; 
b) they were calculated with an upper limit for the specific gravity. 
These data suggest that the molecular weight of retine is ca. 450, but certainly not higher 
than 480. This is in agreement with data previously reported by HEGYELI et al. (1963b): the 
* Computed with the International Atomic Weights of 1959. 
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elution patterns of a gel filtration on Sephadex of a retine preparation suggested a molecular 
weight of around 400. 
One will note that the existence of only a mono-reineckate of retine is established. The 
implications of this most important fact are discussed in §. 6 of this paper. 
Some properties of promine 
a) Preparation of promine reineckate monocrystals 
Fresh human urine was extracted with an equal volume of chloroform: the organic 
phase was concentrated to 1 : 15 of its original vo lume in a film evaporator under reduced 
pressure and refrigerated overnight. The precipitate which appeared was collected on a Büchner 
funnel, washed with cold distilled water and extracted by refluxing wi th dilute acetic acid 
(glacial acetic acid 20%, distilled water 80%). The mixture was cooled to room temperature 
and the insoluble material eliminated by filtration. The clear filtrate was distilled under reduced 
pressure (0.1—0.2 Torr) in a flash evaporator. Two vo lumes of a saturated (at room temperature) 
aqueous solution of ammonium reineckate were added to the distillate; the solution was then 
concentrated to 1 : 10 or its volume. The crystallization started during the concentration 
process and was completed in 1—2 days at 4°C. The crystals were collected on a Büchner f i l ter 
and washed with cold water in order to eliminate the unreacted reagent. The fatty acids were 
eliminated by washing with ethyl ether. 
The crystals were treated with 50% acetone in order to split the reineckate derivative. 
The solution was filtered and the f i ltrate treated in a separatory funnel with an equal v o l u m e 
of a 1 : 1 mixture of distilled water and ethyl ether; 50% sulfuric acid was added to the mixture 
until all the reagent passed into the organic phase. The aqueous phase was separated, washed 
with ether and concentrated in vacuo to a small vo lume. It was then extracted several t imes 
with an equal volume of chloroform. The chloroformic solution was extracted with an alkaline 
aqueous solution (pH 9—10), the water phase was cooled to 2—4°C and the pH brought to p H 
1—2 by addition of formic acid. Two volumes of a saturated (at room temperature) so lut ion of 
ammonium reineckate were added and the mixture concentrated until the first crystal appear-
ed. The mixture was then warmed up until complete dissolution of the crystals and the crystal-
lization was allowed to proceed. 
The crystals were collected on a fritted glass filter, dried at room temperature and dis-
solved in distilled water. Fractional crystallization was performed using standard techniques. 
The last crystallization was carried out at room temperature, in an environment relatively free 
of vibrations, and proceeded for more than 6 weeks. The best crystals were mechanically removed. 
At all stages of the purification, the reineckate crystals obtained were examined b y the 
techniques of optical crystallography described above. The absence of retine reineckate con-
tamination, which we have found to be frequent, was checked by a differential spl i t t ing 
technique: retine reineckate is split by a short treatment with carbon tetrachloride, while 
promine reineckate is not. 
The bioassay of promine was carried out as previously described for retine by HEGYELI 
et al. (1963b). The reineckate derivative was split w i th 50% acetone and tested on the Krebs-2 
carcinoma of the Swiss albino mice: the tumour promotion activity was the strongest ever 
observed with such a preparation. Fig. 8 shows a model of a mono-crystal of promine reineckate. 
b) X-ray diffraction analysis 
A rather complete analysis was performed by KING hut we shall quote only A few 
results relevant here. In the first place the space group was found to be cubic (space-group 
Pn3m —O/) in accordance with the observations of optical crystallography reported in 3. The 
unit cell was determined as shown on Table 3 and Fig. 9. 
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Table 3 
Analysis of the X-ray powder diagram of promine reineckate. Cu(Kot) 
radiation, Ni filter, camera diameter : 143.2 mm * denotes reflections 
characteristic of a primitive lattice type. The analysis was carried 
out on the basis of a value a = 13.166 A for the lattice constant, as 
determined from an analysis of the zero-level Weissenberg diagram 
( F r o m A . O. KING) 
Intensity dobi(Ä) (hid) dcalc (Á) 
S 9.321 110 9.311 
w 7.381 111*,** 7.602 
m 6.601 200 6.583 
w 5.336 211 5.376 
m 4.652 220 4.656 
WW 4.235 510 4.164 
vs 3.792 222 3.801 
vw 3.663 320* 3.652 
w 3.520 321 3.519 
ms 3.290 400 3.291 
mw 3.106 330 3.104 
w 3.021 331* 3.020 
WW 2.895 421* 2.873 
WW 2.791 332 2.807 
WW 2.712 422 2.687 
w 2.599 431, 510 2.582 
vw 2.471 432* 2.445 
vw 2.400 521 2.404 
w 2.328 440 2.327 
WW 2.260 334, 530 2.258 
WW 2.206 600 2.195 
WW 2.046 541 2.031 
w 1.988 622 1.985 
w 1.904 444 1.900 
vw 1.858 543, 550 1.862 
WW 1.791 552, 633, 721 1.792 
WW 1.741 544, 722* 1.744 
WW 1.691 643* 1.686 
WW 1.658 800 1.646 
WW 1.583 742*, 821 1.585 
w 1.551 660 1.552 
WW 1.531 743, 750, 831 1.531 
w 1.511 662 1.510 
WW 1.476 840 1.472 
** See Fig. 9. 
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Fig. 9. lst- level equi-inclination Weissenberg diagram of promine reineckate. Note the very 
strong reflection (111) near the center line; from its presence it can be inferred that the crystal 
latt ice belongs to a primit ive type. Cu(K) radiation, Ni f i lter, camera diameter; 57.3 mm, 
/« = 3.5°, exposure time: 5 days. Courtesy of A. O. KING 
One will note that it is much larger than the unit cell of (human urine) retine reineckate. 
This is a very important property as it is one of the very f ew physico-chemical differences 
observable between the reineckate derivatives of retine and promine. 
Discussion 
Let us note in the f irst place that w e do not possess at the present t ime proof of the 
unicity of retine and promine, that is to say we do not know wi th absolute certitude if it is, for 
instance, the same tumour-growth inhibitor which is present in mushrooms, in clams and in 
human urine, just to quote a few known sources of biologically active compounds. All we can 
state, in truth, is that they likely belong to the same chemical family as they behave in the 
same way with respect to some group reagents: for instance they form reineckate and chloro-
platinate derivatives. The concept of the unic i ty of retine and promine is certainly biologically 
attractive, but until its correctness is def ini te ly established, we must not attribute to it more 
credit than to any other scientific hypothesis . In other words, we should be careful not to 
create another biological dogma. Clearly, in order to analyze and to prove or to disprove 
this possibility, one will have to turn systematical ly to the determination of some physico-
chemical parameters such as those described here. 
As a matter of fact , the author is very doubtful tha t N G - NB-dimethyl-arginine and 
E-N(trimethyl)-lysine respectively identif ied (TYIHÁK—PATTHY 1973) as calf thymus retine 
and promine for the fo l lowing reasons: 
1. As we have seen in 4, the analysis of X-ray data enables one to show that retine can 
form only a mono-reineckate. This is certainly consistent with a mono-amino deriva-
tive; however, I R spectra (MARMASSE — HEGYELI), show an imonium bo"d. 
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2. The molecular weight of № — !N-dimethyl-arginine is much smaller than the molecula 
weight of human urine retine (see §. 4 of this paper). 
3. The IR spectrum of a very pure solution of human urine retine in chloroform is very 
close to that of cis-5-cholestene-ol 3-one 11 (MARMASSE -— HEGYELI). It also 
shows an intense and narrow band in the far infra-red (ca. 533 c m - >) which is typical 
of a sterol structure. The UV spectrum in organic solvents such as chloroform or 
hexane suggests a structure of homoannylar dience, while the absence of а В band 
enables one to el iminate the possibility of a pyridine subst i tuent in C17. 
It can be noted too that human urine retine and promine give at least some of the 
colour reactions of the sterols. One of these reactions, the Salkowski reaction, enables one to 
distinguish between retine and promine on chromatograms: only the promine gives a strong 
positive reaction with a 40% ammonium pentachloride solution in chloroform. 
In these conditions, human urine promine and retine should be respectively a hydroxy-
ceto-sterol and a dihydroxy-sterol. 
4. Would the two methylated amino acids show the pH dependence solubility described 
in §. 2? 
5. Would a carbonyl band* appear in the I R spectrum of № —NG-dimethyIarginine, and 
b y acetolysis would a compound (carbon suboxide) be released, whose 2,4-dinitro-
phenylderivative possesses the very special shape shown in Fig. 10? 
We are confronted with many (apparently) contradictory data, which, however, fall in 
well-defined groups; it seems then, that the best way out of this very embarrassing s i tuat ion is, 
at least tentat ively , to delete the concept of the unicity of promine and retine, which possibly 
does not have more than a dubious metaphysical value. 
It may well be that an oligopeptide moiety is present in human urine retine and promine. 
But in that case the amino groups should be blocked (cyclic oligopeptidic moiety?) and in 
addition an imonium bond must be present. From this point of view, one will note that the acidic 
hydrolysis commonly used to liberate retine is l ikely to induce a serious loss of tryptophane 
for instance. Clearly, some more work needs to be done along this line. 
* The existence of a carbonyl band was k n o w n long before EGYÜD'S paper (1965). See 
S Z E N T - G Y Ö R G Y I ( 1 9 6 4 ) . 
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In this respect, there are a few other points which should be touched upon, and boren 
in mind. At present, retine and promine have an operational definition: no more. Many com-
p o u n d s can be expec ted to show some of these properties. For instance, a few years ago, 
К WON—OLCOTT publ ished a very interesting paper on malonaldehyde (1966); but in spite of 
the similarities be tween this compound and (human urine) free retine, the latter just cannot be 
identical as pointed o u t by OLCOTT- KWON themselves. On the other hand one should not 
forget the fantastic interplays and possible interconversions of metabolites. In other words, 
we should be prepared and looking for new developments in the dynamic aspects of tumour 
metabolism. 
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IS T H E I N H I B I T I N G E F F E C T OF M E T H Y L I Z E D A R G I N I N E S 
ON CELL P R O L I F E R A T I O N A P R O V E D FACT? 
The two authors of the paper aimed at no less than clarifying the chemical structure of 
the growth stimulators and inhibitors discovered by Szent-Györgyi and his collaborators. The 
task is all the more complicated as the authors possess no original promine and retine as a 
basis for comparison. So they are under the necessity of producing fractions possibly cor-
responding to promine and retine from various biological objects by the methods described 
in the literature. 
The clarification of the physico-chemical properties of the fractions thus obtained 
f inal ly led them to the conclusion of considering the methylized lysines identical with promine 
and the methylized arginines with retine. The speculation seems logical, but it can be accepted 
as a fact only when all the biological activities of promine and retine are proved to exist in the 
above substances too. According to our own biological investigations the methyl ized lysines 
do st imulate the proliferation of tumour cell populations and that in a way as forcing a part of 
the so-called resting cells to reenter the cell cycle. Considerably less data are, however, available 
on the biological action of methylized arginines. The authors' s tatement relative to retine can 
only be accepted when the inhibiting effect of methylized arginines on cell proliferation is 
proved true. Further on, it would be necessary to demonstrate by the joint application of the 
two groups of compounds that these substances are really antagonistic to one another. Exami-
nations of this nature require large quantities of matters, but the importance of the question 
would just i fy the production of a larger amount of pure methyl ized arginine. 
It should be noted further, that besides the known inhibitors of cell proliferation there 
are a number of compounds and tissue extracts which stimulate the proliferation of certain 
cell systems. 
In our opinion, the promine-retine-like effect cannot be restricted to a single group of 
compounds, and the action of the already known stimulating and inhibiting compounds can be 
generalized only to such an extent as made possible by experiments performed wi th various 
test objec t s . 
B . S Z E N D E 
Semmelweis Medical University, 
I. Institute of Pathology 
1085 Budapest, Üllői út 26. 
ARE T H E N - M E T H Y L - G U A N I D O - A R G I N I N E S IDENTICAL 
WITH T H E GROWTH R E T A R D I N G COMPOUNDS? 
I read the article of E. Tyihák and A. Patthy entitled: On the chemical nature of 
"promine" and "retine" with great interest. The authors certainly made a carefully detailed 
study on growth promoting substances, e-N-methyl-lysines (called "promine"), further sup-
porting the previous observations reported in Nature during 1970 and 1971. 
To my great regret I am unable to see that the contents of this paper ful ly justify its 
title in reference to the retarding substance(s) of cell division (called "retine"). The authors 
claim that N-methyl-guanido-arginines are identical with the growth retarding compounds. 
Their conclusions are apparently derived from highly speculative approaches and the authors 
omit to present biological datas in support of their findings. Instead, they quote references 
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which are not readily available (i.e.; TVIHÁK 1964a, 1972, TYIHÁK—SZENDE 1969—1970) and 
further state on page 17 that: "The retine character of guanidino-methylated arginine deriva-
t ives will be unambiguously decided by current biological investigation". Thus the report 
l eaves the underlying retarding substance(s) unidentified. 
The article is a summary of research on widely claimed growth retarding and pro-
m o t i n g substances present in a variety of tissues without the proof of their chemical identity, 
supplemented with original work, which merits publication, on chromatographic separation, 
identif icat ion and distribution of a number of methylated basic amino acids in beef liver and 
t h y m u s . 
The report also lends a strong support , although leaving the compounds involved in 
ambigui ty , to recent observations that cell division is connected to methylat ion processes. 
I sincerely hope, that the authors will clarify quest ions remained unanswered of their 
research endeavour. 
L . G . E G Y Ü D 
Institute for Muscle Research, 
P.O. B o x 342 
Woods Hole, Mass. 02543, USA 
DO THE M E T H Y L A T E D D E R I V A T I V E S OF BASIC AMINO ACIDS 
EXIST IN A F R E E STATE I N VIVO, OR A R E T H E Y A R T E F A C T S ? 
The research work done by the authors is highly valuable as they offer a deeper insight 
into the investigations o n calf thymus a n d liver, carried out by Szent-Györgyi and co-workers. 
I agree with the applied methods and techniques and consider them adequate. As for the 
mater ia l used in the experiment and the conclusions drawn, I make some reservations. I do not 
see i t convincingly proved that the examined amino acid derivatives exist in a free state under 
in v i v o conditions. 
Investigations in this field up til l now unanimously reveal that the so-called post-
s y n t h e t i c biological modification of certain proteins m a y perform a sgnificant regulatory 
funct ion . In each case phosphorylation, glycosidation, hydroxylat ion or thiolation are achieved 
post-synthetically, t h a t is to say, modif icat ion occurs on the completed or proceeding protein 
po lymer . The authors demonstrated the derivatives of the identified amino acids in free form. 
There is a possibility t h a t the presence of derivatives of the two amino acids in the organs 
s tud ied — calf thymus and liver — is a result of a high protease of proteolytic activity. In 
other words, these amino acids are produced artificially, in the first place by the proteolytic 
decomposit ion of histones . May I remind the authors of the considerable protease activity 
t h e y have shown in t h y m u s nuclei, decomposing the nucleohistones, f irst of all the histone 
fract ions f l and f3. Other histone fract ions are decomposed only when they are dissociated 
f rom D N A . The methy la ted basic amino acid is presumably released from fraction f3 and, may 
I add, that storing of thymus — even w h e n in a frozen state — enhances the release of the 
a m i n o acids examined. 
I t would be v e r y important to k n o w the time elapsed from obtaining the organs from 
t h e slaughter-house to completing the preparations, on one hand, and the conditions and speed 
of cooling of the excised organs, on the other. The stop of blood supply, pronounced anoxaemia 
m a y , namely, provoke protease act ivity , and the speed of cooling is in close correlation with 
the location and e x t e n t of the provocation. 
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While appreciating the valuable new results reported in the present paper, I consider 
the additional investigations suggested to be necessary and important in order to elucidate, 
whether the amino acid derivatives examined are, in fact, existing in a free state of they are 
artefacts. 
F . A N T O N I 
Institute of Medical Chemistry, 
Semmelweis University of Medicine, 
1088 Budapest, Puskin u. 9. 
CAN ALL THE M E T H Y L A T E D A B G I N I N E B E A T T B I B U T E D 
TO T H E T H Y M U S H I S T O N E FBACTION? 
Throughout the paper by Tyihák and Patthy the distinction between the methylated 
free amino acids and the methylated protein has not been made. One is never clear what is 
meant by sentences similar to that of the last paragraph of the Introduction viz. ". . . further 
on a methodological basis and on grounds of partial biological investigation results already 
published try to prove that methylated basic protein-amino acids are identical with promine 
and retine". 
It is my opinion that Tyihák and Patthy should not claim identity between the isolated 
methylated amino acids and the substances "promine and retine". The latter are hard to charac-
terize because they are not homogeneous preparations as obtained from calf thymus and liver. 
Perhaps samples of "retine and promine" as isolated by the Woods Hole group from urine 
could be obtained from New England and then characterized by Tyihák and Patthy. As of 
now, the authors can only give an opinion on the strong similarity of retine and promine with 
methylated basic amino acids — nothing more. 
Perhaps the strongest point of this paper is that dimethyl-arginine in the thymus of a 
healthy calf is found in substantial quantity. Tyihák and Patthy should be able to calculate 
whether all the methylated arginine could be attributable to the thymus histone fraction. This 
calculation is possible from the substantial data on the subject published by E. Smith's group. 
It is likely that all of the histones may not be able to account for the total quantity of methyl-
ated arginine present in the thymus. This would strengthen their claim concerning effects of 
methylated amino acids on cellular growth. 
As for trimethyllysine (TML) — are the authors aware that this substance is converted 
to carnitine by various cell types and the putative effects of TML on cell growth could arise 
from deficiencies of carnitine in the growth medium affecting cell membranes? ( J B D 248, 
2170; 2176, 1973). 
The authors have shown that methylated amino acids are present in plant and animal 
cells. They have not been able to clarify whether these amino acids are normally found free 
within the plant and animal cells. If they are not free then are they associated with proteins 
other than the histones? Are these amino acids found in the cytosol as a result of turnover of 
proteins such as the ribosomal structural proteins? Alternatively, are these amino acids 
associated with some glycosylated proteins which are secreted by cells for any of diverse func-
t ions like hormonal, structural, enzymatic , transport, lubrication or cellular adhesion? Or are 
they incorporated in lipids via carnitine metabolism? 
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The authors have made a case for showing similarities of promine and retine with those 
of methylated amino acid derivatives. The authors have not resolved the chemical nature of 
promine and retine because promine and retine have not been shown to be homogeneous prep-
arations. 
M . R E P O R T E R 
Charles F. Kettering Research Laboratory, 
150 East South College Street, 
Yellow Springs, Ohio 45387, U S A 
IS T H E R E A N Y R E L A T I O N S H I P B E T W E E N T H E ACTION OF P R O M I N E A N D R E T I N E 
A N D T H E S H A P E OF T H E P L A N T ? 
Looking at the question from the side of plant organization we must consider that e-N-
methylated lysin (promine) and methylated arginin (retine) are found in the root of red beet 
(Beta vulgaris var. conditiva) which differs from the general form of root organization iu 
developing a strongly thickened root-top. Namely , collateral vascular bundles are formed here 
in several circles through the outward development of successive cambial rings in the paren-
chyma of the cortex. This means that the parenchyma cells have a high potential capacity for 
cell division which may be in connection with the presence of the above mentioned substances. 
Considering that the authors performed the examination of red beet in all probability 
at the fully developed stage of the root-top the question arises, what the quantitative com-
position of the examined substances is like in the different phases of development, starting 
with the not yet thickened rootlet of the seedling. Namely, this would give some answer to the 
question to what extent these substances influence the thickening of the root of red beet. 
What is the relationship e.g. between cambium formation and the stabilization of transporting 
tissues on one hand, and the quantitative conditions of the above substances, on the other, 
considering that cell division and cell stabilization (cell elongation) alternate each other 
phase-like? 
Another problem is represented by the fact that only the upper part of the root of red 
beet thickens, where these substances are supposed to be present in larger quantities and in 
some state of equilibrium, though probably not in equal quantities: the amount of e-N-methyl-
ated lysin and methylated arginin found at a fully developed stage should be compared to the 
quantitative conditions exist ing in different development phases in the upper thickened part 
of the root. It is probable that these substances causing cell proliferation, tumours, are not 
present in large quantities in highly meristemic tissue regions: in the growing tip of the root 
and its immediate neighbourhood, while larger and efficient quantit ies are found of them in 
cells in the process of stabilization (in the upper, elongating zone of the root). 
I t can be supposed that different quantitat ive ratios may exist in the individual phases 
of development between the two substances. A definitely larger amount of e-N-methylated 
lysin causes an extent of cell division when the produced cells still pass over to a state of dif-
ferentiating transporting t issue cell. With a quantity larger than that — while the intensity of 
cell division may be maintained or even increased — the elongation, stabilization and differenti-
ation toward a certain act iv i ty of the cells after cell division (transportation) will no longer 
follow. Similar results were obtained in our experiments when under the influence of growth 
regulators (gibberellin precursors: 2 CH-9 fluorenole-9-carbonic acid-methylesther, or 9 OH-9 
fluorenole-9-carbonic acid-butylesther) the main root of bean increased some 100 per cent in 
diameter during germination, but no laterals developed, and compared to the one cell-row 
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pericambrium in t h e root of the control plants — w h i c h is responsible for the init iat ion of 
laterals — a 18—20 cel l-row meristemic undif ferent iated homogeneous t issue zone developed. 
I t would be interest ing to e x a m i n e the c - N - m e t h y l a t e d lysin and methy la ted arginin 
c o n t e n t s in roots of o t h e r species (Petrose l inum, Daucus, Brassica oleracea L. var. gongyloides 
L.) parallel with a s t u d y on non-thickening roots of re lated species, to f i n d out whether the 
th icken ing of roots is accompanied by a larger amount of these substances. 
I t has been raised that the quant i ta t i ve condit ions of c -N-methylated lys in and methy l -
a ted arginin found in l iver would be w o r t h being examined in livers showing tumours , cancerous 
disorders. It should be found out how m u c h the quant i ta t ive ratio between the two substances 
sh i f t s in this case. Furthermore, a s t u d y of this kind w o u l d give a picture of how far these 
subs tances are responsible for keeping t h e functioning of this organ in balance , and to w h a t 
e x t e n t the in vivo t i s sue proliferation and tumour format ion depend on their quant i ta t ive 
condi t ions . 
P . GRACZA 
Univers i ty of Hort iculture 
Depar tment of Botany and Botanical Garden, 
Budapest 
W H A T IS T H E CHEMICAL N A T U R E OF P R O M I N E A N D R E T I N E ? 
This reviewer is an organic chemis t who has o n l y temporarily been involved in his 
former teacher's, A l b e r t Szent-Gyürgyi's , research on t h e chemistry of retine. In a paper 
( F O D O R — S A C H E T T O — S Z E N T - G Y Ö R G Y I — E G Y Ü D 1 9 6 7 ) q u o t e d b y T Y I H A K — P A T T H Y ( 1 9 7 3 ) , w e 
described our proof b y spectral and chemica l methods , t h a t the a-keto a ldehyde, isolated 
(EGYÜD—MCLAUGHLIN SZENT-GYÖRGYI 1967) from l iver in the form of its 2 ,4-dinitrophenyl 
hyd razon e , was 3-deoxyglucosulose (I) . A n improved s y n t h e s i s of 1 has been elaborated and 
the product and its der ivat ives were unequivocal ly ident i f ied with 1. 
Since 3-deoxyglucosulose showed no tumour-retarding activity, 1 could not be retine. 
Furthermore SZENT-GYÖRGYI (1967) a s sumed that 1 was an artefact. KATO et al. (1970) showed 
more recent ly that 3-deoxyglucosulose is present in calf l iver of the living animal and is accu-
m u l a t e d after death, t h u s excluding t h e possibility of it being an artefact . The biological 
s igni f icance of 1 is, nevertheless , not re la ted to tumour inhibit ion. Therefore, Szent-Györgyi 
and I los t interest in t h a t substance. 
Tyihák and P a t t h y have now succeeded in isolating a number of N E - m e t h y l derivat ives 
of a , f -d iaminocapronic acid and of a-amino-ő-guanidovaler ic acid from calf l iver and thymus . 
In paper chromatography symmetrical <5-N,N-dimethyl L-arginine (2) showed R f va lues 
wi th in the range ind ica ted for retine (SZENT-GYÖRGYI et al. 1962). At the same t ime, the N"-
tr imethyl-L- lys inium sal (3) did not m o v e from the origin, similar to the behaviour of promine. 
Furthermore , format ion of a precipitate w i t h Reinecke's salt from the respect ive N - m e t h y l a t e d 
basic a m i n o acids occurred under similar circumstances as it did with ret ine and promine. 
More s ignif icant ly , SZENDE et al. (1970) , found t u m o u r growth promot ing effect of 3 
(and of the partially N "-methylated lys ins) . In addition, in the summary of the recent paper 
they s t a t e that L-arginine, methylated in t h e guanido func t ion has* a tumour retarding act iv i ty . 
This s trong statement is at variance w i t h the prospect m e n t i o n e d later in the paper, namely 
tha t t h e "retine character of guanidino-methylated arginine derivatives will be unambiguous ly 
dec ided by the current biological invest igat ions" . 
* Italics by the reviewer. 
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This reviewer thinks that the isolation from liver and the discovery of promine and 
retine-like activity of certain N-methylated basic amino acids are very interesting. These 
substances may even become relevant in solving fundamental questions of growth promoting 
and retarding bioprocesses. However, it is very difficult to accept the statement as to the 
identity of promine with N c-methyllysines and of retine with á-N-methylarginines. Identifi-
cation has to be based on comparison of two (or more) chemically defined compounds by 
unequivocal methods as the authors themselves recognize it on another page of their paper. 
However, similar R f values, the fact of precipitate formation with Reineeke's salt, and com-
parable biological activit ies do not satisfy either of those criteria, so there is not enough 
evidence for identifying retine with the methylarginines. This is even more true for promine 
and the N£-trimethyl lysine salt, which were compared, inter alia, based on the observation 
that none of them moves from the starting line in paper chromatography. Most quaternary 
betaines and their salts do not move from the origin. Therefore, this fact is neither a specific 
characteristic of promine nor of the authors' quaternary ammonium salts. 
The only s tatement this reviewer would make is that the similarities (a) in the method 
of isolation, (b) of some physical constants, and (c) in comparable biological activit ies can be 
regarded as circumstantial evidence for the probable chemical nature of promine and of retine. 
G . F O D O R 
Department of Chemistry, West Virginia University 
Morgantown, West Virginia 26506, USA 
R E F E R E N C E S 
E G Y Ü D , L . G . — M C L A U G H L I N , J . A . — S Z E N T - G Y Ö R G Y I , A . ( 1 9 6 7 ) : K e t o n e a l d e h y d e s i n t i s -
sues. Proc. Natl . Acad. Sei. U. S„ 57, 1 4 2 2 - 1 4 2 5 . 
F O D O R , G . — S A C H E T T O , J . P . — S Z E N T - G Y Ö R G Y I , A . — E G Y Ü D , L . G . ( 1 9 6 7 ) : K e t o n e a l d e h y d e s 
in animal tissues. Proc. Natl. Acad. Sei. U. S.. 57, 1644 — 1650. 
KATO, H.— TSUSAKA, N. —FUJI, М. (1970): Keto aldehydes in calf and rabbit liver. Agr. 
Biol. Chem., 34, 1541. 
S Z E N D E , В . — T Y I H Á K , E . — K O P P E R , L . — L A P I S , К . ( 1 9 7 0 ) : T h e t u m o u r g r o w t h p r o m o t i n g 
effect of e-N-trimethyllysine. Neoplasma, 17, 433 — 434. 
SZENT-GYÖRGYI. A. (1967): On retine. Proc. Natl . Acad. Sei. U. S., 57, 1 6 4 2 - 1 6 4 3 . 
S Z E N T - G Y Ö R G Y I , A . — H E G Y E L I , A . — M C L A U G H L I N , J . A . ( 1 9 6 2 ) : C o n s t i t u e n t s o f t h y m u s 
gland and their relation to growth, fertility, muscle and cancer. Proc. Natl . Acad. Sei. 
U . S . . 4 8 , 1 4 3 9 - 1 4 4 2 . 
TYIHÁK, E. —PATTHY, A. (1973): On the chemical nature of "promine" and "retine". Acta 
Agronomica Acad. Sei. Hung., 22, 445 — 458. 
IS IT P O S S I B L E THAT T H E " R E T I N E " ISOLATE SHOULD CONTAIN 
METHYLATED AMINO ACIDS IN SUCH A N AMOUNT AS SHOWING A BIOLOGICAL 
EFFECT WITHOUT B E I N G D E M O N S T R A B L E CHEMICALLY? 
Since Szent-Györgyi raised the idea of substances influencing cell division being present 
i n e v e r y c e l l ( S Z E N T - G Y Ö R G Y I 1 9 6 0 , S Z E N T - G Y Ö R G Y I — H E G Y E L I 1 9 6 2 , S Z E N T - G Y Ö R G Y I — 
HEGYELI—MCLAUGHLIN 1962) important scientific work has been carried on in this field. In 
spite of this, any a t tempt made to prove the existence of substances controlling cell division 
— called by Szent-Györgyi "promine" and "retine" — has so far failed. As in the paper 
written by Tyihák E. and Patthy A. the attempts made to isolate "promine" and "retine" 
and expose their structure are discussed in detail, on the request of the editorial off ice we only 
wish to make some remarks on the subject. 
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In spite of the fact that for the t ime being "promine" and "retine" could be most 
unambiguously characterized by the process of isolation itself , not even two of the methods 
found in the literature for the extraction of the mentioned substances are identical. In theory 
"promine" and "retine" could be unambiguously characterized by their biological action as 
well, however, the preparations so far used in the biological experiments a lways contained both 
components and that at an undefined ratio, so the results could not — even in Szent-Györgyi's 
opinion — be evaluated (SZENT-GYÖRGYI—EGYÜD—MCLAUGHLIN 1967). Therefore Szent-
Györgyi and Együd and their collaborators, respectively, later endeavoured to isolate "pro-
mine" and "retine" in a pure state then determine their structure by physical and chemical 
methods . The common aim in the numerous isolation methods used by them was to remove the 
water soluble components — e.g. amino acids — from the t issue extracts to a possibly maximum 
extent . From the highly acidic solution "promine" and "retine" were usual ly extracted by 
chloroform, and detaching with Reinecke salt or other steps of isolation were carried out from 
the chloroform solution. On the other hand, Tyihák and P a t t h y used extracts obtained with 
physiological salt to separate in the form of Reinecke salt the substances later subjected to 
isolation by chromatography. 
Együd and his collaborators (FODOR—SACHETTO—SZENT-GYÖRGYI—EGYÜD 1967) 
endeavoured to identi fy "retine" as a gl ioxale derivative. We too made similar investigations 
(KARÁDY—PRÓKAI—HALMOS 1971) wi th substances of antihistamine action found in the cells 
(resistin), and through the kind assistance of Együd and his collaborators had an opportunity 
to compare the substances isolated by us with those synthetized by them. The obtained 
glucosulose was not identical with the substance isolated b y us either in action or in chemical 
structure. 
In the course of our investigations we have arrived at the conclusion that our substance 
originates from the sugar components of cells undergoing a transformation in the highly 
acidic medium (HCL) (Lobry de Bruyn, v a n Ekenstein reactions). In 1967 Szent-Györgyi too 
ascertained (SZENT-GYÖRGYI—EGYÜD—MCLAUGHLIN 1967) that the substance isolated by 
E g y ü d and his collaborators and identif ied as glucosulose was again a synthet ic product 
( F O D O R — S A C H E T T O — S Z E N T - G Y Ö R G Y I — E G Y Ü D 1 9 6 7 ) . 
In spite of the fact that Szent-Györgyi , Együd and their collaborators could not isolate 
retine in a pure state and did not suff ic ient ly prove its structure either, the possibility of the 
isolate concerned containing glioxale derivatives of "retine" action too cannot be excluded. 
At the same time, it seems improbable tha t the methylated amino acids suggested by Tyihák 
and his collaborators are present in this isolate in such large quantities as showing a biological 
effect without being chemically demonstrable. 
If we start from the fact that numerous groups of compounds show a cytostatic effect 
it seems reasonable to look for "retine" among the natural representatives of these compounds, 
f irst of all among the methylating substances studied in some detail. An important endeavour 
of recent years is to clear up the correlations between the methylated derivatives found in the 
l iving organism. 
In this context the methylizing enzymes and enzyme systems recently found in the cell 
nuclei appear to be of basic importance. Paik and Kim (PAIK—KIM 1968) po inted out in calf 
thymus the protein methylases which by the aid of S-adenosyl-methionine methylate the free 
amino groups in the basic amino acids of histones. Methylated arginine and lys ine produced in 
the course of the in vivo decomposition of histones have been pointed out in human urine as 
well (KAKIMOTO—AKAZAWA 1970). Lnfortunately , on the basis of the description given by 
Tyihák and Patthy it cannot be decided for certain whether the basic amino acids pointed out 
by them may really be contained in a free state in the cells, or were produced in the course of 
isolation by the enzymic decomposition of histones. According to our present knowledge the 
Stedman—Stedman hypothesis (STEDMAN—STEDMAN 1950) seems to be val id, namely, it is 
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the histones rather than low molecular weight substances that play a decisive role in controlling 
the protein synthesis and thereby the cell division. (On the basis of methylated amino acids 
being excreted with urine, and with the k n o w n mechanism of protein biosynthesis taken in 
consideration it seems probable that the methylated amino acids do not take part in the bio-
synthesis of methylated histones.) For this vary reason, in spite of the fact that the tumour 
st imulation of methylated amino acids has been demonstrated, we do not bel ieve them to 
fulfil Szent-Györgyi's original assumption of taking part in the in vivo cell regulation; we 
think they only represent its final result. 
Of the authors of the paper Tyihák made previous investigations into the biological 
role of methylated basic amino acids when pointing out a substance of red beet inhibiting 
tumour formation. It fol lowed naturally from these studies to raise the problem of similarity 
between the mentioned amino acids on one hand, and "promine" and "retine" on the other. 
B y raising the question neglected for years he gives an impetus to further studies to be per-
formed on the regulatory system presumed in the cells. Biological examinations may later 
decide whether NG , '-dimethyl-arginine really shows a "retine" action. 
M . HALMOS, К . K O V Á C S , В . P E N K E , J . SZABÓ 
József Attila University, 
Department of Organic Chemistry, 
Szeged 
R E F E R E N C E S 
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A R E " P R O M I N E " A N D " R E T I N E " THE METHYLAMINO A C I D S , 
N E -TRIMETHYLLYSINE A N D G U A N I D I N O - N - D I M E T H Y L A R G I N I N E S , 
R E S P E C T I V E L Y ? 
In the preparation of biologically act ive substances from calf thymus, SZENT-GYÖRGYI 
et al. (1962) found some fractions which promote or inhibit the growth of ascites tumour, and 
named the growth-promoting substance "promine" and the growth retarding substance 
"retine", respectively. This interesting observation drove m a n y investigators to find what 
"promine" and "retine" are, especially the latter compound, because of the hope that "retine" 
may be used in cancer therapy. Later, an occurrence of the growth inhibitor and its antagonist 
was shown not only in the thymus but in various mammalian tissues SZENT-GYÖRGYI et al. 
(1963a), human urine HEGYELI et al. (1963) and clams SCHMEER (1964). Information on the 
chemical characteristics of "retine" also accumulated (HEGYELI et al. 1963, EGYÜD 1965, 
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MARMASSE 1966) and suggested that "retine" is a derivative of methylglyoxy SZENT-GYÖRGYI 
(1967). From these observations SZENT-GYÖRGYI et al. (1963h) proposed the autobioties 
concept that the natural substances, "retine" and "promine", regulate the cell growth in 
organs. 
Recently a very interesting f inding regarding the identification of "promine" and 
"ret ine" was reported by TYIHÁK—PATTHY (1973). They identif ied "promine" and "retine" 
with N £-trimethyllysine and guanidino-N-dimethylarginines on the bases of the method of 
preparation and some biological investigations. 1 wish to comment on their papers, especially 
their identification experiments. However, I have to mention that there are some imprecise 
c o m m e n t s because some of their papers are not available in Japan. 
1. On the preparation. There are a couple of questions regarding the m e t h o d of prep-
aration for the identi ty of the samples of Tyihák and P a t t h y with those of SZENT-GYÖRGYI 
et al. (1962), HEGYELI el al. (1963). The latter investigators used chloroform extract for the 
preparation of "promine" and "retine". They mentioned that the biologically ac t ive substances 
can dissolve in acetone and chloroform. If "promine" and "retine" are the methy lamino acids 
po inted out by Tyihák and Patthy the solubility is very contradictory because of the insolubility 
of the methylamino acids in chloroform. Another inconsistent point is that "retine" can be 
disti l led at pH 11 by s team and extracted at p H 1.5 into chloroform (MARMASSE 1966). From 
the above conflicting observation the specif ic biological act iv i ty should be checked at each 
preparative step for purification although both "promine" and "retine" exist concomitantly. 
It has been known that these substances can be separated b y paper chromatography (SZENT-
GYÖRGYI et al. 1962). Therefore, the biological activities of the fraction of each s tep should he 
es t imated after the separation of the "promine" and "retine" fractions. 
2. On identif ication of the methy lamino acids. It is inconsequent to use very crude 
materials for the identif ication experiments. The data shown by Tyihák and Pat thy only 
suggested that their samples may contain the methylamino acids. It is required to purify the 
sample till it contains only a single spot before use for an identification study. To confirm the 
identif icat ion it is also necessary to make some identified derivatives of the compounds 
chemical ly of enzymatical ly unless information of their elementary analyses, infrared spectra 
etc. are available. For reference nuclear magnetic resonance spectra, their interpretation, Ry 
va lues and migration distances of the methylamino acids are presented in Fig. 1, Tables 1 and 2. 
3. On the identif ication of the methylamino acids wi th "promine" and "retine". It is 
incorrect that the conclusion was made from the short circuited linkage of the pharmacological 
e f fec ts (SZENDE et al. 1970, KOPPER et al. 1971) of the methylamino acids and their occurrence 
in the crude preparative samples. There are many identif ied and unidentified compounds in 
the samples. Therefore, it is necessary to determine mainly which fraction or compound re-
covers the biological activities. In general, portions of lower R^ values in paper or thin layer 
chromatography contain more compounds than those of higher Ry values. Because of in-
availabil ity of information on the specific biological activit ies of the methy lamino acids pre-
pared from the materials a clear-cut comment about their identities wi th "promine" and 
"ret ine" cannot be presented. However, it should be noticed that a very low concentration of 
these methylated amino acids occur in mammal ian organs as free forms except in urine. There-
fore, I recommend using human urine (KAKIMOTO—AKAZAWA 1970) or hydro lysa te of protern 
(NAKAJIMA et al. 1971) rich in the methylamino acids for a definite conclusion on the identi-
f icat ion of "promine" and "retine". If the methylated amino acids are "promine" and "retine", 
it remains to be resolved that these methy la ted compounds really regulate t h e cell growth in 
s itu as mentioned by Szent-Györgyi because of their very low concentrations in organs in free 
forms. 
Any way the interesting f indings reported by Tyihák and Patthy g ive a clue to the 
autobiot ies concept of Szent-Györgyi and an elucidation of the physiological significance of 
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Table 1 
Interpretation of nuclear magnetic resonance spectra of guanidio-N-methylarginines 
N G ,N G -D imethy larg in ine 
Chemical shift (r) s tructure 7.75 (4H) 6.80 (6H) 6.48 (2H) 
C - C H . - C N ( 3 / C H 3 
\ C H 3 
N - C H . - C 
N < j , N ' C i - D i m e t h y l a r g i n i n e 
Chemical shift (r) s tructure 7.60 (4H) 6.93 (6H) 6.36 (2H) 
6.83 
C - C H . - C N O - C H j N — C H 2 — С 
N ' G — C H 3 
NG-MonomethyIarginine 
Chemical shift (r) s tructure 7.80 (4H) 7.00 (3H) 6.58 (2H) 
C - C H , - C N G — C H 3 N - C H . - C 
N G ,N G -Dimethy larg in ine 
Chemical shift (r) s tructure 5.40 (1H) 3.90 (2H) 2.30 (2H) 
№ — CH—С N H = C—NH a - N H 
№ , N ' G - D i m e t h y l a r g i n i n e 
Chemical shift (r) s tructure 5.20 (1H) 3.92 (2H) 2.26 (2H) 
3.82 
№ — CH—С C — N H - C - a - N H , 
N H - C II 
NG -Monomethylarginine N 
Chemical shift (т) s tructure 5.50 (1H) 3.78 (3H) 2.32 (3H) 
N a — CH—С N H - C - N H , a - N H * 
Table 2 
Rf values and migration distances of the methylamino acids 
Paper chromatography: solvent ü 1 = p y r i d i n e - a c e t o n e - 3 M N H 4 O H ( 5 0 : 3 0 : 2 5 ) ; 
tt2 = isopropanol-formic ac id-water (4 : 1 : 1); tt3 = n-butanol -acet ic acid-water (4 : 1 : 1); 
a 4 = n-butanol -pyridine-acet ic acid-water ( 4 : 1 : 1 : 2 ) . H i g h vo l tage paper electrophoresis 
was carried out in a m i x t u r e of pyridine-acetic acid-water (5 : 50 : 945, pH 3.4) at a potential 
gradient of 100 vo l t s / cm for 30 minutes. T h e compounds were visualized w i t h ninhydri n 
Compounds 
К , values Migration 
distance 
(cm) »1 +2 0 3 Я 4 
Lys ine 0.46 0.46 0.14 0.19 20.9 
N £ -Monomethyllysine 0.40 0.57 0.18 0.23 19.8 
N r -D ime thy l ly sine 0.58 0.61 0.16 0.23 19.5 
N -Trimethyllysine 0.17 0.59 0.16 0.20 19.8 
Arginine 0.20 0.52 0.19 0.26 19.8 
NG -Monomethylarginine 0.30 0.64 0.24 0.29 18.9 
N G ,N G -Dimethylarg in ine 0.34 0.66 0.26 0.29 18.1 
N G ,N' G -Dimethylarg in ine 0.42 0.68 0.28 0.32 17.4 
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Fig. 1. Nuclear magnetic resonance spectra of the methylated lysines and the methylated arginines in trifluoroacetic acid using tetramethylsilane as inner 
standard substance 
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methylated amino acids. Our group first thought of three possibilities regarding the physio-
logical significance of N e - inethylated lys ine and guanidino-N-methylated arginine residues in 
proteins; the modif icat ion of proteins like acetylation, phosphorylation and adenylation which 
are related to the regulation of enzyme act iv i ty , a signal of the ageing of proteins and essential 
const i tuents of proteins like hydroxyproline and Ő-hydroxylysine in collagen. The first two 
possibilities are not probable because of the same turnover rate of the methylated amino acid 
residues and proteins in tissues and because of more resistance of the chemically methylate 
proteins to proteinases. Therefore, we now have a third hypothesis that some proteins syn-
thet ized in the cells are subjected to methylat ion in their arginine or lysine residues to establish 
their mature structure and configuration. As for the physiological significance of the free 
methy la ted amino acids we have thought that they are only endometabolites of proteins since 
large amounts of the methy la ted amino acids are excreted into urine without reabsorption in 
renal tubules. The f inding of Tyihák et al. is, therefore, very interesting for us although there 
are m a n y problems to be elucidated, namely mechanisms of the regulation of cell growth by 
the methylated amino acids, etc. 
T I H U O N A K A J I M A 
The Department of Neurology 
The Institute of Higher Nervous Act iv i ty 
Osaka University Medical School 
Fukushima-ku, Osaka, Japan 
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I N WHICH P H A S E OF T H E CELL CYCLE DO T H E METHYLIZED FORMS OF 
A R G I N I N E A N D LYSINE E X E R C I S E T H E I R SPECIFIC STIMULATORY OR 
INHIBITORY EFFECTS ON CELL DIVISION? 
Investigations into the causes of malignant tumour formation have long been in close 
connection — both from a theoretical and a practical aspect — with cytological studies on 
cell division and its exciting agents or inhibitory factors, and on the related physiological and 
biochemical questions. In their studies the authors isolated and chemically defined two sub-
stances which according to the evidence of biological experiments — had a considerable 
inhibitory or stimulatory effect on tumour formation. The results are all the more remarkable 
because the compounds concerned are amino acids, certain methylized forms of arginine and 
lysine, that is, substances occurring in the cells under natural conditions too. 
What makes the authors' study especially timely is that today the protein synthesis 
related with this process is a central problem of the chemistry of cell division. From a cytological 
point of view the earlier autoradiographic examinations performed with radioactive amino 
acids which showed a highly intensive protein synthesis occurring in the interphase when 
D N A was replicated, and taking place in the prophase too, were especially convincing. Accord-
ing to the autodiagrams this process takes place both in the cytoplasm and the nucleus. In 
the nucleus histone formation is the domineering process which has a highly important role 
in the structure of the chromosome and probably in the regulation of the gene activity too. 
This circumstance greatly increases the importance of the authors' work. It is already known 
that there is a close t ime correlation between the D N A and histone synthesis, as proved by the 
microphotometric, autoradiographic and biochemical analyses alike. It seems that the larger 
part of the histobe synthesis slightly precedes the D N A synthesis. As regards the meiosis, it 
was pointed oui that different proteins were synthetized in the individual phases. This change 
is especially interesting at the zygote stage where the process of chromosome coupling is sup-
posed in the first place. This was proved by the fact that the normal course of meiosis could be 
prevented by protein synthesis inhibitors. In this context it can be said in general, that from 
the point of view of clarifying the action mechanism of factors stimulating or inhibiting the 
division of cells it is highly important to f ind out in which, or on which phase of the cell cycle 
they act. Namely, today it is quite clear that cell division is only a part of the full cell cycle, 
although it involves highly significant morphological changes. On the other hand, processes 
preparing the cell division, which are of a biochemical rather than structural nature, take 
place in the interphase. Hence, with all probability a chemical agent, be it an amino acid, 
exerts its specific stimulatory or inhibitory effect on cell division, and thereby on the further 
course of the cell cycle, in a definite phase of the cell cycle. 
L . F R I D V A L S Z K Y 
Eötvös Loránd University; Department of 
Applied Botany and Histogenesis 
1088 Budapest, Múzeum krt. 4/a. 
CAN PROMINE A N D R E T I N E B E F O U N D I N TOBACCO GENETIC T U M O U R S ? 
Tumours have an increased mitotic activity. Cell division is regulated by the stimulatory 
and inhibitory substances of cells and their relative proportion determines the normal or the 
tumours development (SZENT-GYÖRGYI 1965, SZENT-GYÖRGYI et al. 1967). These two regulatory 
substances are promine and retine. The exact chemical identification of promine and retine 
has not been accomplished so far. According to the earlier results diketo-compounds or 
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t h e i r de r iva t ives c o n t a i n i n g ni trogen, g l y o x a l e der iva t ives , g lyoxalase etc. m a y t a k e pa r t in t h e 
p r o m i n e - r e t i n e r e g u l a t i o n sys tem. 
TYIHÁK—PATTHY (1973), in the i r p a p e r , declared t h e success of t h e f i n a l iden t i f i ca t ion 
of t h e chemica l n a t u r e of p romine and r e t i n e . According to t h e i n promine a n d r e t i n e are m e t h y -
l a t e d bas i c amino ac ids . 
M e t h y l a t e d bas i c amino acids a r e i m p o r t a n t c o m p o n e n t s of basic p r o t e i n s , h is tones . 
T h u s , it is imaginab le t h a t in tissues f r e e m e t h y l a t e d bas ic a m i n o acids can a p p e a r due to t h e 
d e c o m p o s i t i o n of h i s t ones . (Namely , m e t h y l a t i o n of t h e a m i n o acids t akes p l a c e in the whole 
h i s t o n e molecule.) T h e ques t ion is w h e t h e r t h e a m o u n t of t h e m e t h y l a t e d b a s i c amino acids 
r e a c h e s a regula t ive c o n c e n t r a t i o n in t h e t i s sues or no t . 
T h e regula t ive role of histones h a s b e e n descr ibed ear l ier . In t u m o u r f o r m i n g tobacco 
h y b r i d s a close co r re l a t ion was d e m o n s t r a t e d be tween t h e h i s t o n e / D N A r a t i o a n d the i n t en -
Fig. 1. Regu la t ion of mi tos i s (M) by h i s t o n e s and t R N A (A possible model . E x p l a n a t i o n is in 
the tex t . ) У— inh ib i t ion , — in f luence . 
s i ty of p ro te in and nuc le ic acid syn thes i s (KOVÁCS 1971a, b , c). On the bas i s of these experi-
m e n t s t h e his tones w o u l d directly r e g u l a t e t h e D N A syn thes i s r a t h e r t h a n t h e p r o t e i n synthes is 
( t h e l a t t e r would be ind i rec t ly in f luenced b y the h i s tones) (KOVÁCS 1971a, b , c). Thus , it is 
i m a g i n a b l e t h a t h i s t o n e s could regu la te mi tos i s (M) in f luenc ing the D N A syn thes i s . Mitosis 
c a n o n l y s t a r t a f t e r pa s s ing through t h e per iod of D N A synthes i s (S-phase) of the mi to t i c 
cycle . Hence , the D N A synthes is is i n f l u e n c e d by h is tones regu la t ing the m i t o t i c ac t iv i ty , too 
(F ig . 1). 
I n tobacco g e n e t i c t u m o u r s a n d i n t h e i r t issue c u l t u r e s the complex ing of histones to 
D N A is regu la ted b y t h e R N A con ten t of t h e cells (KOVÁCS 1971A, b, c). I t fo l lows t h a t t h e 
R N A c o n t e n t of t h e cells could regu la te t h e mi to t ic a c t i v i t y b y inf luencing t h e complex for -
m a t i o n be tween t h e D N A and the h i s t ones (F ig . 1). 
I n recent e x p e r i m e n t s I have d e t e r m i n e d the n a t u r e of the R N A in t h e D N A — R N A -
l i i s tone complex. I n t h e exper iments t h e t i s sue cu l tures of Nicotiana glanca X N. langdorffii 
t u m o u r fo rming F, h y b r i d were used. A c r u d e ch roma t in p r e p a r a t i o n c o n t a i n i n g t h e D N A — 
R N A - h i s t o n e complex (KOVÁCS 1971a, c) w a s ex t r ac t ed b y a phenole m e t h o d (VOLD—SYPIIERD 
1968) to ex t r ac t t h e nuc le ic acids. A m e t h y l a t e d a lbumine kieselguhr ( М А К ) c o l u m n chroma-
t o g r a p h i c me thod of MANDELL— IIERSHEY (1960) was used to separa te t h e nuc l e i c acids. 
T h e tissue c u l t u r e s contaiii t r a n s f e r R N A ( t R N A ) , D N A and r i b o s o m a l R N A ( r R N A ) , 
r e s p e c t i v e l y (Fig. 2a). T h e D N A - R N A - h i s t o n e complex on ly conta ins t R N A a n d D N A b u t 
no r R N A (Fig. 2b). T h u s , m y e x p e r i m e n t s c lear ly show t h e presence of t R N A in the D N A -
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R N A - h i s t o n e complex of t h e c rude c h r o m a t i n p r e p a r a t i o n . N o r ibosomal R N A cou ld he ob-
s e r v e d in t he c rude c h r o m a t i n . These e x p e r i m e n t s suggest a n i m p o r t a n t r e g u l a t i v e role of 
t R N A in t h e c o m p l e x i n g of h i s tones to D N A a n d p robab ly in t h e regu la t ion of m i t o s i s (Fig. 1). 
I t is p robab l e t h a t t h e above m e n t i o n e d regu la t ing ro le of macromolecu le s can be in-
f l u e n c e d b y s u b s t a n c e s of low molecular w e i g h t or some r e g u l a t o r s of low m o l e c u l a r weight 
c a n a f f e c t D N A s y n t h e s i s a s well as mi tos is b y b ind ing to m a c r o m o l e c u l e s . These a r e sugges ted 
b y severa l e x p e r i m e n t s . 
Fraction number 
Fig. 2. М А К c o l u m n c h r o m a t o g r a p h i c p ro f i l e of nucleic a c i d s of t he t u m o u r o u s t issue cul-
t u r e s (a) a n d of t h e c r u d e c h r o m a t i n p r e p a r a t i o n (b) de r ived f r o m t h e t issue c u l t u r e s . Nucleic 
ac id s of six g of the t i s s u e c u l t u r e (a) a n d c h r o m a t i n of 22 g of t h e t issue cu l tu re (b ) were used 
for c h r o m a t o g r a p h y 
Ear l i e r , it w a s e x p e r i e n c e d t h a t a m e d i u m con ta in ing s t a r c h inhibi ts t h e cha rac t e r i s t i c 
g r o w t h a n d d e v e l o p m e n t of tobacco t i s sue c u l t u r e s of g e n e t i c t u m o u r o u s c o n d i t i o n (KOVÁCS 
1970). T h e a n t i t u m o u r e f f e c t of s t a rch h a s n o t b e e n k n o w n so f a r . T h e nucleic ac id a n d pro te in 
c o n t e n t of these t u m o u r o u s t i ssue c u l t u r e s becomes lower ( inh ib i t ion) . The s t a r c h m e d i u m 
m a y b r i n g a b o u t a r e d u c e d ene rgy supp ly or , on t he o ther h a n d , some u n k n o w n decompos i t i on 
p r o d u c t of s t a rch (no t g lucose or ma l tose ) c a n inf luence t he n u c l e i c acid and p r o t e i n synthes i s 
a f f e c t i n g t he g rowth a n d o rgan iza t i on of t u m o u r o u s t issue c u l t u r e s (KOVÁCS 1970). 
T h e above m e n t i o n e d concep t s a r e s u p p o r t e d b y r e s u l t s of o ther r e sea rche r s . The 
a n t i t u m o u r a c t i v i t y of d i f f e r e n t p o l y s a c c h a r i d e s was o b s e r v e d b y CHIHARA et al. (1969) and 
S A S A K I et al. ( 1 9 7 0 ) . 
T h e regu la t ive ro le of po lysaccha r ide s is re f lec ted in s y n c h r o n o u s c u l t u r e e x p e r i m e n t s 
showing an inverse c h a n g e b e t w e e n t h e m i t o t i c ac t iv i t y a n d s t a r c h con ten t of cells (CAMERON— 
P A D I L L A 1 9 6 6 ) . 
T h e resul t s c l ea r ly show t h e p re sence of s t i m u l a t o r y a n d inh ib i to ry f a c t o r s of cell divi-
sion in t obacco gene t i c t u m o u r s . To k n o w t h e chemical n a t u r e of p romine and r e t i n e like sub-
s t a n c e s of p l a n t gene t i c t u m o r s requi res f u r t h e r e x a m i n a t i o n s . 
E . I . K O V Á C S 
D e p a r t m e n t Genet ics , 
E ö t v ö s L o r á n d U n i v e r s i t y , 
1088 B u d a p e s t , 
M ú z e u m k r t 4 /a . 
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C A N T H E P R O C E S S O F T U M O U R F O R M A T I O N B E I N F L U E N C E D B Y E I T H E R 
A D D I N G O R L E A V I N G O U T S I M P L E P R O T E I N S O R A M I N O ACID D E R I V A T I V E S ? 
T h e au tho r s dea l w i t h t h e chemica l i den t i f i ca t ion of p r o m i n e and r e t i n e . T h e y unequ i -
v o c a l l y s t a t e t h a t t h e s u b s t a n c e called p r o m i n e b y SZENT-GYÖRGYI—HEGYELI (Biol. Bull . , 
123, 466 , 1972) — w h i c h h a s a s t i m u l a t o r y e f f e c t on cell d iv i s ion — cor responds t o methy l lys i -
nes , wh i l e re t ine — an i n h i b i t o r of cell d iv i s ion — to m e t h y l a r g i n i n e s . They s u p p o r t t h e chemi-
cal i d e n t i f i c a t i o n w i th l i t e r a r y d a t a a n d t h e i r own e x p e r i m e n t s . 
I n t h e e x p e r i m e n t s of Szen t -György i a n d his co l l abo ra to r s b o t h s u b s t a n c e s p r o v e d to b e 
d i a l y s a b l e a n d of less t h a n 1000 molecu la r we igh t . Bo th p r o m i n e and r e t ine a r e c o m p o u n d s 
c o n t a i n i n g n i t rogen, h a v e s o m e t e n d e n c y t o d issocia t ion a n d — accord ing ly — c a n b e sepa ra t ed 
w i t h R e i n e c k e salt in 2— 3 n HCl, in t h e s a m e w a y as chol ine a n d t h e b é t á i n t y p e c o m p o u n d s . 
O n e of the a u t h o r s — T y i h á k — h a s b e e n deal ing w i th t h e m e t h y l a t e d d e r i v a t i v e s of t he 
t h r e e bas i c amino ac ids ( A r g , His , Lys ) s ince 1964, and in t h e course of s e p a r a t i o n b y pape r 
c h r o m a t o g r a p h y f o u n d t h e lys ine a n d a r g i n i n e der iva t ives t o b e of the s a m e b a h a v i o u r as 
p r o m i n e a n d re t ine . 
F r o m a d i f fe ren t a s p e c t — when s t u d y i n g bé tá in t y p e c o m p o u n d s — T y i h á k h a d earlier 
r ecogn ized thei r i n h i b i t o r y e f f e c t on t u m o u r f o r m a t i o n , a n d t h i s w a s enough t o t u r n his a t t e n -
t i o n t o t h e t r a n s m e t h y l a t i o n processes a n d t h e m e t h y l a t e d a m i n o acids. 
T y i h á k — c o l l a b o r a t i n g wi th r e s e a r c h e r s exper t in t h e m e t a b o l i s m of t u m o u r f o r m a t i o n 
— p o i n t s o u t t h a t all t h r e e m e t h y l d e r i v a t i v e s of lysine s t i m u l a t e t h e g r o w t h of n o r m a l t issue 
in v i t r o , a n d t h a t of t u m o u r o u s t issues in v i v o . Dur ing t he p a s t n i n e years t h e a u t h o r p roved 
in a f e w shor te r , a n d o n e m a j o r c o m p r e h e n s i v e pub l ica t ion t h a t t h e m e t h y l a t e d a m i n o acids 
a re n o t r e s t r i c t ed to t h e t h y m u s b u t are s p r e a d in a wide r a n g e of l iving o r g a n i s m s b o t h in a 
f r e e s t a t e a n d as i n c o r p o r a t e d in p ro te ins . T h a t is w h y he h a s se t t h e a im of i n v e s t i g a t i n g t he 
g e n e r a l biological a n d t h e b iochemica l p r o p e r t i e s of m e t h y l a t e d amino acids. 
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As a result of his work , in co-operat ion with one of his col laborators he h a s e laborated 
and p a t e n t e d a me thod for the product ion of t u m o u r inhibi t ing basic proteins . 
H e did not let himself follow any s ide- track-l ike Szent-Györgyi ' s line showing so many 
pos i t ive fea tures a n d d ivers i ty in the or ig ina l objectives — b u t proceeded consciously and 
de l ibera te ly towards his a im. The a u t h o r ' s p resen t work — like his earlier p a p e r s — is in an 
a n a l y t i c a l sense an e x t r e m e l y careful a n d thorough s tudy . H e succeeded in point ing out 
w i t h o u t a n y doubt w h a t e v e r t h a t bo th £ -N-methy la ted lysines , and arginines me thy l a t ed in 
the i r guanid ine group occur in the t h y m u s , b u t — as he himself writes on page 11 — the pre-
sence of o ther subs tances too must be r e c k o n e d with in t he t h y m u s f rac t ions ( B T - I I ) , and as 
for t he i r biological a c t i v i t y no exper iment h a s been carried o u t so far . In a d d i t i o n , the author 
has ne i t he r l i terary d a t a , nor exper imen ta l evidence of t he a c t i v i t y of m e t h y l a t e d arginines, 
or e v e n of their i den t i ty wi th retine p r e s e n t in the t h y m u s . T h e demons t r a t i on of the retine 
c h a r a c t e r of the c o m p o u n d s in question wou ld have been desirable , as th is h a s remained a 
w e a k po in t of Szent -Györgyi ' s line too. T h e isolation a n d ident i f ica t ion e x p e r i m e n t s only 
ou t l i ned the above c o m p o u n d s as being of ke ton- and methylgl ioxale n a t u r e , b u t could not 
i d e n t i f y them, as re fer red to in the a u t h o r s ' pape r too. The chemica l iden t i f ica t ion of methyl-
a rg in ines obtained f r o m biological ob jec t s is t h u s due t o T y i h á k . I t is t rue t h a t t h rough the 
r e a c t i o n of the imino g r o u p in its guanid ine g roup arginine is able to pa r t w i t h i t a n d produce 
the c a r b a m i d y l group 
N H „ 
I 
I I + H „ 0 - С = О + N H 3 
I 
N H - R 
a n d ill ail alkaline m e d i u m b o t h isomer e n o l a t e forms may even occur: 
N H N H „ 
I  I 
С О — Na ^ С — О — Na 
I I  
N H — R N — R and in this w a y it m a y show in i ts proper t ies the c r i t e r i a established 
for r e t ine . S t a t emen t s of t h a t kind m a y h a v e led to the idea of the glucosuIose-3-deoxy deriv-
a t i v e a n d dehydro-ascorbic acid and m a n y other compounds not m e n t i o n e d here — be-
sides t he glioxale der iva t ives — being iden t i ca l wi th t u m o u r inhib i tors ; f u r t h e r , t h e researchers 
tvere s t imula ted to t r y ou t a number of syn the t i zed p roduc t s wi th the view of the i r possible 
u t i l i za t ion in c h e m o t h e r a p y . The au tho r s h a v e not presented evidence of t h e biological activ-
i ty so fa r , so we can only rely on the r e m a r k found in t h e paper : " t h e r e t i n e character of 
guan id ino -me thy la t ed arginine der iva t ives will be decided b y t he biological examina t ions in 
p r o c e s s . " 
Due to their promine-l ike e f fec t s t imula t ing pro l i fe ra t ion and in f luenc ing t u m o u r 
g r o w t h , the chemical ident i f ica t ion seems to be more u n a m b i g o u s in the case of t h e methylly-
sines t h a n in t h a t of t he arginine de r iva t ives . B u t even here we mus t be ca re fu l w i t h the s tate-
m e n t of a general promine- l ike effect , s ince there are n u m e r o u s cytosta t ic c o m p o u n d s inter-
f e r ing wi th the on togene t ic phases of cells. These compounds (chalons BULLOUGH, W. S, 1971 
N a t u r e 229, 608 and N a t u r e New Biology 231, 862 1971, edi tor ia l paper ) h a v e many types 
( low a n d high molecular weight pro te ins , amino acids a n d o the r simple c o m p o u n d s ) known 
as agen t s of mi todepress ive or mitogenic ac t ion . In my op in ion lysine or a rg in ine methyla ted 
in va r ious degrees m a y be one of these compounds , as suggested by one of Ty ihák ' s colla-
N H 2 
I 
С = N — 
I 
R - N H 
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bora to r s too (KOPPER et al. 1971 Neop lazma 18, 60) in connec t ion with their ac t ion in s tar t ing 
D N A synthesis. 
When compar ing t he present pub l ica t ion of Tyihák a n d his col laborators as well as the i r 
earl ier activities wi th w h a t have been said above , the evidences given seem to be insufficient , 
n a m e l y , the au thors descr ibe the iden t i ty of re t ine and p r o m i n e f rom one aspec t only. Accord-
ingly, t hey th ink t he compounds in ques t ion to act in a re lat ively simple (chemical) way. 
A l though Tyihák has recognized t h a t t he compounds ident i f ied by him are p r o d u c t s of enzym-
a t ic processes — the ac t iv i t y of methy l - t rans fe rases —, t h e y are not yet r e l a t ed with defini te 
metabol ic processes where the way of the i r biological ac t ion would be shown. 
I disagree wi th t h e au thors ' opinion of the me thy l a t ed amino acids be ing decomposit ion 
p r o d u c t s of the corresponding prote ins . I a m sure t h a t b o t h the free amino acids and the 
m e t h y l a t e d basic amino acids occurr ing in proteins h a v e separa te biological funct ions too. 
I t is clear also f r o m the d a t a of TYIHÁK's summariz ing pub l i ca t ion (Magyar Kémikusok Lap ja 
X Y I I No 11 1972 a n d J . J a p . Biochem. Soc. 44, 353, 364) t h a t free m e t h y l a t e d derivatives 
occur even in the absence of histone or o t h e r proteins supposed to contain t h e m . On the o ther 
h a n d , I consider the process of t u m o u r fo rma t ion to involve changes too in tens ive to be in-
f luenced by either add ing or leaving ou t amino acid der iva t ives . Namely I r ega rd the cessation 
of cell regulat ion and fo rma t ion of pro l i fe ra t ing tissues as changes of on togene t ic and phylo-
genet ic na tu re . When t h e G, phase — t h a t means the period of specialization — is left out f rom 
or shor tened in the life of the ceil, the phylogenet ical ly de te rmined life of cells — which are 
t h u s character ized in each tissue and o rgan — ceases, and only t he phases of g rowth and divi-
sion a l t e rna te in the prol i fera t ing cells. Cessation does no t h a p p e n in an i n s t a n t ei ther; it is a 
long process in which t h e cells f ight for the i r historically developed and r egu la t ed metabolism 
( this s t a t e is known as precancerous or p r e tumourous s tage) . In this s ta te some compounds 
ind ica t ing and charac ter iz ing the process m a y appear , b u t in m y opinion t h e y are not uni form 
like re t ine and promine , b u t according to t h e metabol ism of t issues are d i f fe ren t ia ted , in the 
same w a y as the masses of prol i ferat ing cells deprived of t h e Gx phase v a r y according to their 
origin and the changes occurring in the i r metabol ism. H o w e v e r , the possibi l i ty of promine, 
re t ine or me thy la t ed amino acids p laying such an i m p o r t a n t role is not exc luded . 
In spite of t he c o m m e n t s m a d e above I a t t ach g rea t impor tance t o th is work, as i t 
p roves t h a t m a n y a s tep unavoidable in inves t iga t ing cell division and t u m o u r fo rmat ion has 
been t a k e n in this f ield. I t has opened a n e w phase of the research of ret ine, p r o m i n e and proli-
fe ra t ion , and may even s t a r t a new c h a p t e r in the t h e r a p y of prol i ferat ing t issues . 
S . F A Z E K A S 
Semmelweis Medical Univers i ty 
D e p a r t m e n t of B iochemis t ry 
1088 B u d a p e s t 
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Z O L T Á N Z S Á K 
(1880—1966) 
I t was on O c t o b e r 13th, 1966, a t t h e age of 87, t h a t Zo l tán Zsák , t h e i n t e r n a t i o n a l l y 
r e k n o w n H u n g a r i a n e x p e r t of seeds a n d researcher of H u n g a r i a n f lora died. W i t h his d e a t h his 
col leagues and f r i e n d s lost a cheerfu l c o m p a n i o n a l w a y s r eady to help a n d t e a c h . 
Zol tán Zsák w a s born a t N y í r e g y h á z a on F e b r u a r y 3rd, 1880. H e was t h e second of f ive 
ch i ld ren . His p a r e n t s were E n d r e Z s á k , L u t h e r a n schoo lmas te r a n d c a n t o r , a n d Emi l i a 
N á d a s s y . His f a t h e r soon recognized t h e i m p o r t a n c e of l ea rn ing and k n o w i n g fore ign l anguages 
a n d sen t his son Z o l t á n to a N o r t h - H u n g a r i a n region i n h a b i t e d by a G e r m a n s p e a k i n g popu la -
t i o n to acquire a t h o r o u g h knowledge of G e r m a n . H e a t t e n d e d school t h e r e excep t t h e l a s t y e a r 
of t h e secondary school which he c o m p l e t e d — and s a t f o r a f ina l e x a m i n a t i o n — in his h o m e 
t o w n , in 1898. 
Being i n t e r e s t e d in na tu ra l sc iences t h e y o u n g Zo l t án Zsák w a s m a t r i c u l a t e d a t the 
F a c u l t y of M a t h e m a t i c s and N a t u r a l Sciences of t h e Ko lozsvá r Un ive r s i t y in t h e s a m e y e a r . 
H e b e c a m e especial ly in te res t ed in b o t a n y a n d jo ined in t h e work of t h e D e p a r t m e n t of B o t a n y 
u n d e r t h e leadersh ip of P ro f . Aladár R i c h t e r , where in J a n u a r y 1902 he w a s also e m p l o y e d . A t 
t h a t t i m e an i m p o r t a n t change occu r red in t h e life of t h e U n i v e r s i t y ; a t t h e end of t h e y e a r 
V ince B o r b á s was a p p o i n t e d professor of T a x o n o m y a n d P l a n t G e o g r a p h y , a n d t h e D e p a r t -
m e n t of B o t a n y w a s d iv ided in to t w o . Zo l t án Zsák w o r k e d as a s s i s t an t to B o r b á s u n t i l t h e 
l a t t e r ' s d e a t h in 1905, w h e n the two D e p a r t m e n t s were r e u n i t e d u n d e r t h e l eade r sh ip of P ro f . 
R i c h t e r . Thus , Z o l t á n Zsák was pup i l a n d co l l abora to r of b o t h of t h e m . 
One of Prof . R i c h t e r ' s large-scale p r o j e c t s was to es tab l i sh t h e la rges t possible h e r b a r i u m 
a t Ko lozsvá r . For t h i s p u r p o s e he col lec ted a v a s t m a t e r i a l , and m a d e his co l l abora to r s do t h e 
s a m e . So, a t b o t h D e p a r t m e n t s — as a s s i s t a n t to P r o f . B o r b á s or to P r o f . R i c h t e r — Z o l t á n 
Z s á k h a d an o p p o r t u n i t y t o roam a b o u t l a rge areas a n d collect v a s t m a t e r i a l , w h i c h inc reased 
his knowledge of p l a n t s to a great e x t e n t . Zo l t án Zsák h a d ex t r eme ly keen eyes to no t i ce t h e 
s l i gh t e s t differences; t h i s f acu l ty was a g r e a t help in h is l a t e r ac t iv i ty . I n 1904 in t h e gorge of 
T o r d a (Transy lvan ia ) h e discovered a v e r y in t e re s t ing Valerianella which p r o v e d to be a so f a r 
u n k n o w n hybr id of dentata X rimosa a n d was n a m e d b y Vince B o r b á s Valerianella Zoltáni 
a f t e r i t s discoverer . 
I n the same y e a r he publ ished his o b s e r v a t i o n s o n t hose specimens of t h e f a m i l y Fuma-
riaceae wh ich di f fer f r o m the o ther c o m p l e t e l y g l ab rous m e m b e r s in be ing ha i ry . T h e s e obser -
v a t i o n s were also d u e t o his ex t remely k e e n eyes. 
These resul ts ca l led t h e a t t e n t i o n of Á r p á d D e g e n , d i rec tor of t h e Seed T e s t i n g S t a t i o n 
of B u d a p e s t to Z o l t á n Zsák who was i n v i t e d in 1908 t o w o r k a t t h e i n s t i t u t e . Á r p á d D e g e n 
w a n t e d to employ t h e h ighes t possible n u m b e r of e x p e r t s t o ensure t h e e f f ic ien t w o r k of t h e 
i n s t i t u t e and a poss ib i l i ty fo r giving c o r r e c t answers even in t h e m o s t p a r t i c u l a r p r o b l e m s . 
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Zol tán Zsák accep ted the inv i t a t ion and entered service a t t he Seed Test ing S t a t i o n of 
B u d a p e s t on November 8 t h , 1908. He h a d more t h a n one reason for doing this. F rom a h u m a n 
po in t of view, the post m e a n t a safe exis tence a f te r his u n c e r t a i n e m p l o y m e n t a t the Un ive r s i ty ; 
f r o m a professional po in t of view, work ing in Degen's i n s t i t u t e m e a n t — beside his occupa t ion 
of agr icu l tu ra l b o t a n y a n d seed tes t ing — the con t inua t ion of his t axonomic s tudies and 
researches of the H u n g a r i a n f lora , since Á r p á d Degen was t hen the in terna t ional ly acknowledg-
ed H u n g a r i a n leader of t hese two scientif ic lines excluded a t t h a t t ime f r o m the Unive r s i ty . 
Zol tán Zsák began his work w i t h grea t en thus ia sm. He learned t he methods of seed 
tes t ing, got acqua in ted w i t h the p rob lems and — in t he m e a n t i m e — continual ly improved 
his knowledge of p l a n t s indispensable in th i s work. H e m a d e regular excursions all over t he 
c o u n t r y , collected p l a n t s and seeds, so u n d e r sys temat ic a n d exper t guidance he acqui red a 
wide knowledge of p l a n t s and seeds in a relat ively shor t t ime . 
H e dedicated all h is subsequent life to bis profession and worked almost all t h e t ime at 
the I n s t i t u t e for Seed Tes t ing . 
F o r one and a hal f years , dur ing 1911 —1913 he was employed a t the H u n g a r i a n In-
s t i t u t e for Seed I m p r o v e m e n t a t Temesvár , and was leader of the Seed Test ing I n s t i t u t e a t 
K a s s a f r o m J a n u a r y 1941 to November 1943. A p a r t f r o m these two in tervals he a lways 
worked in Budapes t . 
His f i rs t years of service were spen t in collecting p l a n t s and seeds. I t o f ten h a p p e n e d 
t h a t in one of the seed samples he found the seed of an in teres t ing or ra re weed, and searched 
the respect ive area for t h e p lan t itself to m a k e certain of t he correctness of his def in i t ion . 
Ill 1915 and 1916 he repor ted on a number of in teres t ing botan ica l discoveries and , in 
add i t ion , s tudied h y b r i d s — especially in the genera Inula a n d Cirsium — wi th great in teres t . 
These s tudies resul ted in a doctoral d isser ta t ion s u b m i t t e d in 1920, on the basis of which he 
took a doctor ' s degree in humani t i e s w i t h t he highest praise . 
The In s t i t u t e for Seed Test ing issued 2 herbar ia for prac t ica l purposes ; one of t h e n was 
a "Col lect ion of H u n g a r i a n Gramineae", the other t he "Collect ion of Hunga r i an Cyperaceae, 
Juncaceae, Typhaceae, Sparganiaceae". The aim was to p r o m o t e the m a n a g e m e n t of pas tu res 
a n d meadows in H u n g a r y , b u t b o t h collections were also of high scientific value. Zo l t án Zsák 
took an impor t an t p a r t in the work of collecting ma te r i a l main ly as a companion of Árpád 
Degen . Nevertheless , h is name can also be found a m o n g t he collectors of a h e r b a r i u m of 
theore t ica l impor t ance ed i ted by the Botan ica l Collection of the Na t iona l Museum. 
His extensive p rac t i ca l and theore t ica l knowledge was uti l ized in o ther f ields too. For 
example , he joined in t h e prevent ive work of t he En tomolog ica l S ta t ion in th ree successive 
yea r s a t t he t ime of t h e Maroccan invas ion of locusts ; took p a r t in t he po t a to disease control 
of t h e Phy topa tho log icu l S ta t ion; supervised bay ana lyses carried ou t for the Zoobotanica l 
a n d Feeding S ta t ion ; del ivered lec tures on apicul tura l b o t a n y a t a course of the Associa t ion of 
Apicul tur i s t s . In 1926 t h e In s t i t u t e of Geology carr ied ou t a na t ion-wide survey of alkali soils 
w i t h several commi t t e e s employed. Zo l tán Zsák pa r t i c ipa t ed in t he work as a m e m b e r of 
c o m m i t t e e No. 6. W h e n s tudying the economic i m p o r t a n c e of pheasan t s , quails a n d pa r t r idges 
t he I n s t i t u t e of Orn i tho logy asked Zol tán Zsák to do t he work of seed tes t ing. 
W i t h the co l labora t ion of Guido Gerhard t Zo l t án Zsák compiled a collection in 1936 
en t i t l ed " A m a g y a r b ú z a gyommagva i " (Weed seeds of H u n g a r i a n wheats) con ta in ing 120 
v a r i o u s seeds, and a n o t h e r one in 1943 u n d e r the t i t l e " A m a g y a r lóhere és lucerna f o n t o s a b b 
g y o m m a g v a i " (Major weed seeds of H u n g a r i a n clover a n d alfalfa) con ta in ing 240 seeds in 2 
boxes . F rom 1953 on h e issued — in c o m m o n wi th A n d r á s Bar thode iszky - the " G y o m m a g -
g y ű j t e m é n y " (Collection of weed seeds) in 4 boxes. These collections were of high impor t ance 
f r o m a practical p o i n t of view. 
In 1945 he r e t i r ed , b u t this even t did not cause any essential change in his ac t iv i ty , as 
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the I n s t i t u t e — which in t h e meant ime h a d developed into t h e Nat ional I n s p e c t o r a t e of Seeds 
— c o n t i n u e d to employ h i m , and he worked t he r e as an e x p e r t un t i l his dea th . 
I n 1947 he e x a m i n e d grain crops t r a n s p o r t e d to t he Sovie t Union; in t h e next year 
supervised maize- and o a t t r anspor t s sent t o Po land at the b o r d e r station of S z o b ; in 1949 he 
del ivered lectures on papi l ionaceous fodder p l a n t s and their seeds a t the par ty school of Békés-
csaba as commissioned b y t he educat ional d e p a r t m e n t of t h e Nat ional Co-opera t ive Centre 
where w i th in the f r a m e w o r k of individual occupa t ion he g a v e his working s y s t e m over to 50 
pa r t i c i pan t s . In 1951, u p o n t he request of t h e Hector of the Un ive r s i t y of Agr i cu l tu r a l Sciences 
he p r e p a r e d a sufficient a m o u n t of the m o s t i m p o r t a n t seeds f o r t he purpose of t e ach ing about 
weeds. H e compiled an e x t r a collection of t h e seeds of 250 species for the D e p a r t m e n t of Soil 
Cul t iva t ion . 
H i s wide knowledge was also ut i l ized in other b ranches of science. For e x a m p l e , at the 
r eques t of t he Nat ional His tor ical Museum he identified a b o u t 2500 g of c a r b o n i z e d seeds of 
the Bronze Age found d u r i n g excavat ions in t h e neighbourhood of Nagyárpád , c o u n t y Somogy. 
The resu l t s were published in 1959 as his l a t e s t work. He a d d e d the ident i f ica t ions of several 
minor f i nd ings to others in order to publ ish t h e m ; these were p resen ted in the 1967—68 publi-
cat ions of t he H u n g a r i a n Agricultural M u s e u m . The Museum of Applied A r t s gave him a 
T i b e t a n wizard ' s apron for examinat ion a n d he recognised t he big shiny f ru i t s of Coix lacryma-
jobi in i t . 
Th i s many-sided ac t iv i t y well ref lec ts h is extensive knowledge to which o n l y his infinite 
m o d e s t y was superior. H e never wanted t o acqu i re any t i t le or decoration, even t h e results of 
his s tudies , researches a n d invest igat ions w e r e published only o n o the r people's encouragement . 
T h e f a c t t ha t 6 f l ower ing plants, 1 m u s h r o o m and 1 l i chen were named a f t e r h im proves 
his col leagues ' respect fo r h i m bu t there w a s no lack of official appreciat ion e i t he r . I n 1943 he 
was acknowledged by t h e Minister, then confe r red the t i t le a n d rights of d i rec tor -genera l of 
research work . In 1950 h e was rewarded b y t he Hungar ian Academy of Sciences , in 1956 
became a n " O u t s t a n d i n g worker" , and in 1958 was decora ted wi th the Meda l of Merits in 
Socialist W o r k . The Commi t t ee of Scientif ic Qualif ication dec la red him in 1962 " c a n d i d a t e in 
agr icu l tura l sciences". 
I n his pr ivate life besides joys he w a s visi ted also b y t e r r ib le blows. H a v i n g taken up 
post a t t h e Seed Test ing S ta t ion , and his exis tence thus b e c o m i n g safe, he m a r r i e d in 1911. 
F r o m his marr iage wi th I r m a Kaszan ichky 3 children, 2 girls a n d a hoy, were b o r n . In 1923, 
when the i r younges t child was not even 1 y e a r old, he lost h is wife . Zoltán Zsák widowed with 
3 ch i ldren looked for a compan ion , a m o t h e r fo r his children, a n d married E m m a Göllner. He 
had t o su f fe r , however, a n o t h e r great m i s f o r t u n e in 1963, w h e n his second wi f e died. 
Zo l t án Zsák — t h u s l e f t a widower t h e second t ime — f o u n d home in t h e f a m i l y of his 
d a u g h t e r Olga, wife of Z o l t á n Fe jérváry . I t w a s here he l ived du r ing his last y e a r s , and here 
he died suddenly . 
I n his colleagues' a n d fr iends ' recol lect ion he continues t o l ive as a serene, k i n d , lovable 
m a n who readi ly shared his great knowledge w i t h those who t u r n e d to him. 
His memory will be k e p t alive by h i s works and the love and respect of h i s colleagues. 
F Z . E . K Á R P Á T I 
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Agrobotanika. Tápiószele 1971. 223 pages, 46 
tables , 37 f igures . 
1969 
ŰHSZÍGUS AOROBOTANlAAl 1N18ZET 
TAPIOSZZIE 
The X l t h volume of " A g r o b o t a n i k a " 
publ ished annua l ly by the Na t iona l I n s t i t u t e 
of A g r o b o t a n y , Tápiószele, con ta ins 20 p a p e r s 
wr i t ten b y t h e research w o r k e r s of the I n -
s t i tu te . T h e vo lume is comple t ed by the s h o r t 
English s u m m a r i e s of t w o doctoral disser-
ta t ions . T h e papers give a t r u e picture of t h e 
many-s ided work done b y t h e Ins t i tu te n o t 
only to H u n g a r i a n readers , because the 
English s u m m a r i e s of the p a p e r s , t h e captions 
of d iagrams a n d pictures w r i t t e n in two 
languages g ive adequate i n f o r m a t i o n to 
foreign r e a d e r s too, and t he i n t r o d u c t i o n of 
the volume — in which under t h e head ing "10 
years of t h e I n s t i t u t e of A g r o b o t a n y " A. 
Jánossy , d i r e c t o r of the I n s t i t u t e summarizes 
the ten yea r s h i s to ry , m a n y - s i d e d work and 
great progress of the I n s t i t u t e — is fully 
published in t h r e e world l a n g u a g e s . (A full 
l ist of 192 p a p e r s published b y t h e research 
workers of t h e In s t i t u t e du r ing t e n years is 
contained in t h e X t h V o l u m e of "Agro-
bo t an ika" . ) 
The p a p e r s discuss the m o s t diversified 
details of agrobotan ica l r e s e a r c h . A brief 
pape r by Á. Bárdy : "C lass i f i ca t ion of 
Hungar ian local maize v a r i e t i e s " describes 
— as a p r e l i m i n a r y pub l ica t ion — 5 local 
varieties of iden t i ca l grain a n d cob colour 
f rom each of t h r e e ma tu r i t y g r o u p s formed 
within each of t h e dent corn a n d f l in t corn 
convariet ies, a n d f inds cons ide rab le dif-
ferences b e t w e e n the local v a r i e t i e s even 
wi th in the s a m e group. 
L. B á n y a y : "Agrobo tan ica l s t udy of 
millet v a r i e t i e s . " The a u t h o r r epo r t s on 
s tudies p e r f o r m e d with 99 H u n g a r i a n and 
foreign millet var ie t ies . Data of a t o t a l of 17 
morphological a n d phenological surveys of 
t h e varieties e x a m i n e d during t h e two years 
of the e x p e r i m e n t are pub l i shed . On the 
basis of a de t a i l ed analysis of t h e d a t a con-
elusions are d r a w n as to the p r o d u c t i o n value 
of the var ie t ies too . 
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L . M á r k u s et al. s t u d i e d the in tens i ty of 
p h o t o s y n t h e t i c carbon d iox ide f ixa t ion a t 
t e m p e r a t u r e s of + 21°C, —0.5°C and - 1.5°C 
to cha rac te r i ze the f r o s t t o l e rance of in t ens ive 
w h e a t varieties. In f r o s t res is tant va r i e t i e s 
i n t e n s i t y was reduced b y low t e m p e r a t u r e s 
to a m u c h lower e x t e n t . 
G y . Mándy and L . Szabó : " R e s u l t s of 
ecological studies on CCC-treated w h e a t s . " 
On t h e basis of e x p e r i m e n t s carried o u t in 
1966 a n d 1967 the a u t h o r s found t h a t t h e 
e f fec t of CCC t r e a t m e n t s highly depends on 
t h e w h e a t h e r . 
L . Heszky with his p a p e r on the causes of 
a u t o m a t i c dehiscence in t h e lucerne f l o w e r 
c o m p l e t e s his study p u b l i s h e d in the p rev ious , 
X t h vo lume of " A g r o b o t a n i k a " on t h e 
c los ing and opening mechanism of t h e 
l u c e r n e flower. The r e p e a t e d presenta t ion of 
t e x t a n d photos r e q u i r e d for comprehens ion 
e n s u r e s t h a t the p a p e r is valuable even in 
i t se l f , w i t h o u t the f i r s t p a r t . The fully de t a i l ed 
d e s c r i p t i o n of the i nves t i ga t i ons is c o m p l e t e d 
b y a b u n d a n t references t o the l i t e ra tu re of 
t h e sub j ec t . 
I . Su lyok: " E f f e c t of w e a t h e r on f l o w e r i n g 
in t h e lucerne collection f r o m the second y e a r 
of u s e . " The paper c o n t i n u e s the a u t h o r ' s 
s t u d y published in t h e previous v o l u m e on 
t h e s a m e subject b u t w i t h the results of t h e 
f i r s t yea r , the yea r of sowing. The p a p e r 
p r e s e n t s the results of inves t iga t ions ca r r i ed 
on f o r seven years. 
A . Kiss jr . , in his p a p e r dealing w i t h t h e 
s t r u c t u r e of the p a p r i k a flower descr ibes 
s t u d i e s on the pos i t ion of the stigma to t h e 
a n t h e r , carried on o v e r t w o years w i t h 118 
f o r e i g n and H u n g a r i a n r e d pepper ( p a p r i k a ) 
va r i e t i e s . The table of r e s u l t s shows cons ide r -
ab le differences b e t w e e n t he varieties. S ince 
s t i g m a e surmount ing t h e anthers p r o m o t e 
cross pollination, i t is w i t h these d i f f e rences 
t h a t t h e author e x p l a i n s the con t r ad i c t i ons 
f o u n d in the l i t e r a t u r e concerning self-
p o l l i n a t i o n in red p e p p e r . 
Inves t iga t ions m a d e by B. Koch e t al. 
i n t o t h e components of lucerne comple te t h e 
r e s u l t s published b y t h e authors l a s t y e a r 
w i t h d a t a obtained in 1968. While empl ias iz -
ng t h e excellent p o t e n t i a l p roduc t i v i t y of 
lucerne t h e y present the N 0 3 - , lysine- and 
methionin c o n t e n t s too. 
B. K o c h a n d M. P in tács i : " H a e m o l y t i c 
saponin s t u d i e s with some f o d d e r p l an t s . " 
The pape r gives the h a e m o l y t i c saponin 
contents of 15 various fodder p l a n t s with a 
precise de sc r ip t i on of a qu i ck method of 
examina t ion . Very great d i f f e rences could be 
found b e t w e e n the individual p l a n t species. 
B. K o c h e t al.: "Crude pro te in - , lysine-
and m e t h i o n i n contents in some Trifolium 
and Vicia spec ies of the H u n g a r i a n f lo ra . " 
When s t u d y i n g 12 and 13 wi ld species of t h e 
two genera respect ively, t he a u t h o r found no 
significant dif ferences be tween t h e two genera 
on the a v e r a g e of the species, except for a 
somewhat h ighe r protein c o n t e n t in t he 
vetches; b e t w e e n the i nd iv idua l species, 
however, s ign i f ican t d i f ferences were shown, 
especially in t h e methionin con t en t of t h e 
Vicia species . 
B. K o c h — A . Boros—L. Szabó: "Crude 
protein-, a lkaloid- , sterol- a n d saponin con-
tents in s o m e species of H u n g a r i a n f l o ra . " 
The p a p e r is a pre l iminary r epor t on t h e 
results of inves t iga t ing a t o t a l of 92 p l an t 
species f r o m 23 families. T h e highly valuable 
work done t o explore new p r o t e i n sources of 
plant or ig in has already y ie lded high crude 
protein c o n t e n t (28%) p l a n t species free of 
noxious s u b s t a n c e s (e.g. Lepidium draba, 
Malva neglecta). 
I. V i n c e f f y — M . K o t a g ive the detai led 
chemical ana lys i s of samples collected f r o m 
50 grass species , present ing, among others , 
the n i t r a t e protein- , lysine- a n d methionin 
contents bes ides the crude p ro te in con ten t . 
O u t s t a n d i n g differences were f o u n d especially 
in the m e t h i o n i n content b e t w e e n the p l a n t 
species; s o m e grass species proved to be 
highly v a l u a b l e . The d e v e l o p m e n t stage of 
the col lec ted samples is n o t given, so di f -
ferences b e t w e e n the p r o t e i n d a t a of the t w o 
papers c a n certainly he expla ined with t h e 
di f ferent s t ages of deve lopmen t . As the p a p e r 
points o u t too , final resu l t s can be ob ta ined 
only t h r o u g h fur ther inves t iga t ions carr ied 
out w i t h samples of iden t i ca l deve lopment 
stage. 
L. S z a b ó studied the e f f e c t of gibherellic 
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acid a n d benzimidazole on germina t ion in 
wheat a n d bar ley, f rom J u n e 16 th roughou t 
m a t u r a t i o n and p o s t - m a t u r a t i o n , with the 
two chemicals applied b o t h separa te ly and 
jo in t ly . T h e brief bu t s u b s t a n t i a l paper gives 
an accoun t of the successful in te r rup t ion of 
the d o r m a n c y of seeds: pre-cool ing also had 
a very s t rong effect in t h i s respect . The 
results a re i l lus t ra ted b y de ta i led f igures 
easy to su rvey . The paper does no t give any 
exp lana t ion for the possible causes of a con-
siderable decrease in J u l y in t h e germinat ion 
of the con t ro l and the benz imidazole t rea t -
ments . 
J . Mesch—L. Szabó: " E f f e c t of pre-
cooling on germina t ion in 100 winter whea t 
varieties du r ing pos t - r ipen ing . " The paper 
reports o n signif icant d i f fe rences found 
between t h e react ions of va r ious wheat 
varieties. T h e resul ts of inves t iga t ions f rom 
August 14 t o May 12 are p r e s e n t e d in figures 
and tab les , a l though t h e con t ro l reached 
m a x i m u m germina t ion va lues earl ier (Nov.— 
Dec.) and so no fu r the r changes would have 
been expec ted . A considerable — supposedly 
s ignif icant — decrease in t h e germinat ion 
power of t h e control shown on October 9 is 
not expla ined . Changes in t h e m e a n values of 
the 100 var ie t ies are p resen ted b o t h in tables 
and f igures : th is double p r e s e n t a t i o n is un-
usual, s ince t he da t a can be r ead precisely 
f r o m the well arranged t ab l e alone. 
Gy. M á n d y et al.: " S t u d y of t he cardinal 
points of germina t ion in p o p p y and f lax 
var ie t ies ." T h e paper remedies a deficiency 
or u n c e r t a i n t y fel t in the l i t e r a t u r e in this 
field by p resen t ing the m i n i m u m , op t imum 
and m a x i m u m germinat ion t e m p e r a t u r e s of 
the two p l a n t species as well as the life 
dura t ion of seeds as d e t e r m i n e d by germi-
nat ion, on t h e basis of de ta i led exper iments . 
L. Szabó—A. Szűcs, w h e n s tudy ing water 
up take b y t h e seeds of dwarf b e a n s , measured 
the r a t e of wa t e r u p t a k e a t t h r e e different 
t e m p e r a t u r e s in 10 var ie t ies and found 
character is t ic differences b e t w e e n the va-
rieties. T h e differences were in no correlation 
with ei ther t h e thousand-gra in -we igh t or the 
size of t he cotyledon. The r e su l t s give the 
o p t i m u m t e m p e r a t u r e of water u p t a k e to be 
25°C. 
E . Papp , w h e n s tudying t he seeds of 
some wild t o m a t o species presents — besides 
t he i r morphological d a t a — the g e r m i n a t i o n 
t e m p e r a t u r e r e q u i r e m e n t s of the seeds , com-
p a r i n g them w i t h cul t ivated var ie t i es . Her 
s tud ies aimed a t de termining m o r e re l iably 
t h e ripening s tage of cucumber seeds p roved 
t h e pH-va lue of cucumber juice t o be a 
f i g u r e indicat ing t h e stage of r ipen ing . 
I . Yinczeffy: " S t u d y on the seed pro-
d u c t i o n of g ra s se s . " The f irst p a r t of the 
series of papers which dealt w i t h toxic 
weeds was p u b l i s h e d in the p r e v i o u s X t h 
v o l u m e of A g r o b o t a n i k a . In t h e p r e s e n t 
v o l u m e the second p a r t , which deals w i t h the 
composi tes , p r e s e n t s the seed p r o d u c t i o n 
d a t a of 20 p lan t species , while the t h i r d p a r t 
t hose of 6 grass species. The comprehens ive 
w o r k covers a p l a n t mater ia l col lected f r o m 
va r ious grassy l o w l a n d areas, p r e sen t i ng , be-
sides the seed n u m b e r , the number of c ap i t u l a 
a n d panicles, respec t ive ly , completed, in t he 
case of grass species with the d a t a of the 
spikelets . I t p r o v i d e s informat ion v a l u a b l e 
f o r pract ical grass-seed p roduc t i on too, 
especially because t h e seed p roduc t i on d a t a 
of non-ferti l ized grasses are comple ted wi th 
t h o s e of fer t i l ized, as well as i r r i ga t ed and 
fer t i l ized grass lands . 
T h e ti t les of t h e t w o doctoral d i s se r t a t i ons 
summar i zed in E n g l i s h as an a p p e n d i x are: 
I . Sulyok: Cor re la t ion of d e v e l o p m e n t a l 
p h e n o m e n a with w e a t h e r in lucerne va r i e t i e s ; 
a n d L. Szabó: D e v e l o p m e n t of b a l s a m cana ls 
a n d the localizat ion of t ann in in some o rgans 
of s u m a c (Cotinus coggygria Scop.). 
T h e papers p u b l i s h e d in the v o l u m e con-
t a i n valuable d a t a ob ta ined by or ig ina l in-
ves t iga t ions , p r e s e n t i n g l i terary r e fe rences 
concerning the p a r t sub jec t s too. U n f o r t u n a t e -
ly , t h e process of p r in t ing takes so m u c h 
t i m e , t h a t vol. X I . da ted 1969, cou ld be 
pub l i shed only in 1971; this delay is some-
t i m e s dis turbing w i t h the references t oo . 
T h e valuable r e s u l t s published o f fe r u se fu l 
ass i s tance to e v e r y o n e interested i n the 
s u b j e c t s listed. 
L . B E R Z S E N Y I - J A N O S I T S 
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Proceedings of the symposium on soil micro-
biology. Symposia Biologica H u n g a r i c a . Vol. 
11. Akadémiai K i a d ó , Budapes t 1972. 
PROCEEDINGS 
OF THE SYMPOSIUM 
ON SOU 
MICROBIOLOGY 
Volume 11 of Sympos ia Biologica Hunga-
r i ca (edited b y J . Szegi, co-editor T . Pá tka i ) 
conta ins lectures del ivered during t h e sessions 
of the I n t e r n a t i o n a l Sympos ium of Soil 
Microbiology o rgan i zed by t he H u n g a r i a n 
A c a d e m y of Sc iences and the H u n g a r i a n 
Society of A g r i c u l t u r a l Sciences he ld 16—20 
J u n e , 1970 in B u d a p e s t . 
66 lectures p r e sen t ed by 97 research 
workers of 19 d i f f e r e n t countr ies were dis-
cussed on two m a j o r themes: S e c t i o n I : The 
role of mic roorgan i sms in the t r a n s f o r m a t i o n 
of soil organic m a t t e r (48 l ec tu r e s ) and 
Sect ion I I : I n t e r a c t i o n s between herbic ides 
a n d microorganisms (18 lectures). 
The lectures a r e published in t h e book in 
t h i s division on 454 pp ( i l lustrated w i t h 177 
f igures and 153 t a b l e s and with 517 ci ta t ions) . 
The S y m p o s i u m (the book) is t h e f i r s t of 
i t s kind dealing t o g e t h e r with t h e o ld problem 
of t h e microbiological decomposi t ion of soil 
o rgan ic m a t t e r and in tens ive ly with one of 
t he l a t e s t ones: pes t i c ide—microbe in t e r -
ac t ion ar isen only in t h e l a s t 1—2 decades . 
I n t h i s way the S y m p o s i u m is one of t h e 
f i r s t sc ient i f ic sessions of Europe discussing 
the r e s u l t s concerning pesticide-soil m i c r o b e 
i n t e r a c t i o n s , a t least w i t h i n the f r a m e w o r k 
of a Sect ion . 
As regards the s ty le of t h e book owing t o 
l a n g u a g e barriers ( t he off ic ia l languages of 
t he S y m p o s i u m were E n g l i s h , Russ ian a n d 
H u n g a r i a n ) and thus t h e m a n y au thors , i t is, 
n a t u r a l l y , not homogeneous . 
N e i t h e r did it he lp t h a t somet imes t h e 
l ec tu res h a d to be t r a n s l a t e d f rom R u s s i a n 
(or a n o t h e r language) i n t o H u n g a r i a n a n d 
t h e n t o English. 
T h o u g h this is a nicely got up book, t h e r e 
are s o m e misprints in i t , a l ready on the cover 
and somet imes in the t i t l e s etc. too. I t cou ld 
also b e ment ioned, t h a t t h e discussions a f t e r 
t he l ec tu res were not c i t ed ei ther , p r e s u m a b l y 
b e c a u s e of the size of t h e book a n d t h e 
s y s t e m of the series of Symposia Biologica 
H u n g a r i c a . 
I t should also be n o t e d as a mis take t h a t 
t h i s b o o k appeared t w o a n d half years a f t e r 
t he lec tures had b e e n delivered a t t h e 
S y m p o s i u m . 
T h e s e , however, do no t decrease i t s 
sc ien t i f ic value. 
I t would be r a t h e r long to ana lyse in 
de ta i l t he 66 lectures w r i t t e n in this v o l u m e 
fo r t h i s reason we only give an outl ine of t h e 
Sec t ions , mainly j u s t ment ion ing t he h e a d -
l ines or titles of some of t he lectures. 
I n t he f irs t Sec t ion: The role of micro-
o r g a n i s m s in the t r a n s f o r m a t i o n of soil 
o rgan i c mat te r , E . N . Mishustin in his 
i n t r o d u c t o r y lecture: " P o t e n t i a l and e f f ec t i ve 
soil fe r t i l i ty as r e l a t ed t o p lant r e m a i n s " 
p r e s e n t e d a complex r ev i ew about t he e f f ec t 
of s t r a w applied i n to t h e soil on t h e soil 
m ic ro f lo ra , the yield of legumes a n d g r a i n 
c rops establishing t h e b e s t possibilities for 
a p p l y i n g the s t raw. 
T h e major i ty of t h e lectures in t h e f i r s t 
Sec t ion deal t with t h e microbiological t r a n s -
f o r m a t i o n of the p l a n t residues in d i f f e r e n t 
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soil types a n d the effect of soil organic m a t t e r 
on the soil microf lora and t h e i r physiological 
processes. T h e above l is ted p rob lems were 
also connec ted in many cases w i t h the effects 
of the fe r t i l i za t ion , cu l t i va t ion , meliorat ion 
etc. of soils. 
To charac te r ize the many- s idedness of the 
discussed p rob l ems of the f i r s t Section a few 
lectures shou ld be ment ioned e.g. , Ef fec t of 
increasing a m o u n t s of n i t rogen on the micro-
bial t r a n s f o r m a t i o n of s t r aw in soil (Nóvák), 
Lignolitic ac t i v i t y in soils (Mangeno t and 
Reisinger), Role of mic roorgan i sms in the 
decomposi t ion of mosses (K i lbe r tu s ) , Humi-
ficat ion of a 14C-Iabelled o rgan ic ma t t e r in 
soil and t he incorporat ion of 1 5 N humic sub-
stances ( F r e y t a g and Igel). O n t h e adsorpt ion 
behaviour of bacter ia in t he soil (Müller and 
Hickisch). T h e role of p h y l l o p l a n e fungi in 
the early colonization of l eaves (Pugh, 
Buckley a n d Mulder), I n v e s t i g a t i o n s on 
anaerobic processes in t he f o r m a t i o n of 
solonchak a n d solonetz soils (Vámos) , Effects 
of organic subs t ances on n i t r i t e f o rma t ion by 
Nitrosomonas (Tandon), On t h e problem of 
modelling in soil enzymology ( K o z l o v et al.) 
etc. 
The Second Section: I n t e r a c t i o n between 
herbicides a n d microorganisms began with 
K . H. D o m s c h ' s in t roduc tory l ec tu re : Inter-
act ion of soil microbes and pes t ic ides . The 
lecture was d iv ided into two p a r t s , namely: 
Pesticides a f f ec t i ng soil mic robes and pesti-
cide deg rada t ion b y soil microbes . 
F rom t h e excellent r ev iew (wi th 25 
ci tat ions) one can get a general su rvey about 
t he results , r e sea rch t rends of t h e problem 
raised in the t i t l e of the second Sect ion. The 
possible e f fec t s of pesticides in t h e soil eco-
sys tem and a l te rna t ives for pes t i c ide appli-
cat ions, as well as the influence of pesticides 
on the ox ida t i on of dif ferent ca rbonaceous 
substances or t h e different w a y s of degra-
da t ion were i l lus t ra ted and d iscussed in the 
lecture. 
I n the l ec tu res of Section I I t h e results 
concerning t h e e f fec t of he rb ic ides on soil 
microflora were mainly p r e s e n t e d : The 
ac t ion of herb ic ides on t h e ant ib io t ica l 
ac t iv i ty of microorganisms (V lahov and 
Kamenova , G o u s t e r o v and D a m y a n o v a , 
Gousterov, B r a n k o v a and Vlahov, Vlahov— 
Damyanova , G o u s t e r o v and K a m e n o v a ) . The 
biological a c t i v i t y of certain he rb ic ides on 
microscopic f u n g i (Bakal ivanov) a n d the 
interact ion b e t w e e n soil mic ro f lo ra and 
herbicides: A g e l o n (Micev and Bubalov) , 
"Casoron" ( N i k o l o v a and Baka l i vanov ) , 
Da lapon and Tr ich loroace t ic acid (Zakhar i an ) , 
D y m i d (Mickovski) as well as t h e e f fec t of 
cer ta in herbicides o n the growth of ni t rogen-
f ix ing algae a n d r ice plants ( I b r a h i m ) the 
behaviour of s o m e herbicides used fo r weed 
control in v i n e y a r d s on d i f f e r e n t soils 
(Manninger a n d S z á v a ) were the in te res t ing 
lec tures delivered. Lectures were a l so given 
on : The effect of herbicides on t h e decom-
posi t ion of cellulose (Szegi) and G r a m o x o n e 
on N-fixing mic roorgan i sms (Manninger-
Bakond i and T a k á t s ) as well as on rh izob ium 
a n d lupin symbios i s and the g ra in yield of 
l u p i n (Borbély a n d Kecskés). As r e g a r d s the 
sensi t ivi ty of r h i z o b i a t o herbicides a general 
su rvey was also p r e s e n t e d (Kecskés) . 
Lectures were del ivered dealing w i t h the 
e f fec t of fungicide seed t rea tments ( K r e a m a n -
F a w a z - A b d e l - G h a f f a r and E l -Gaba ly ; Elek 
a n d Kecskés), f ung i c ide and insect ic ide 
t r e a t m e n t s ( T a h a - M a h m o u d and S a l e m ) on 
rh izobia , and r h i z o b i u m inoculation. 
The proceedings of the lectures p resen ted 
a t the first I n t e r n a t i o n a l S y m p o s i u m of 
H u n g a r i a n Soil Microbiologists m a y be of 
i n t e re s t not only t o soil microbiologists and 
microbiologists d e a l i n g with other a s p e c t s of 
t h i s subject , bu t a lso t o the specialist work ing 
in t h e different f i e ld s of soil science a n d agri-
c u l t u r a l practice. A s regards the l e c t u r e s of 
t h e second Sect ion dea l ing with t h e inter-
a c t i o n between pes t i c ides and soil micro-
organ i sms they s h o u l d also be in te res t ing for 
t h e specialists a i m i n g a t dealing w i t h the 
p r o t e c t i o n of the b iosphere . The special ized 
p r o g r a m m e of t he t w o Sections gives a pos-
s ib i l i ty of finding s o m e d a t a for ho ld ing spe-
cial lectures at un ive r s i t i e s too. 
Eva lua t ing t he Proceedings of t h e Sym-
p o s i u m on Soil Microbiology published as t he 
1 1 t h volume of t h e Symposia Biologica 
H u n g a r i c a Series, w e could establish t h a t i t 
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w a s usefu l and v a l u a b l e not only f r o m t h e 
p o i n t of view of t h e development of t h e 
H u n g a r i a n soil microbiological r e sea rch , b u t 
a l so f o r soil microbiology as a whole. 
M . K E C S K É S 
S . B A L Á Z S — I . F I L I U S ; Uborkatermesztés ( C u -
c u m b e r product ion) . Mezőgazdasági K i a d ó , 
B u d a p e s t 1970. p p . 141, 12 tables, 79 f i gu re s . 
I n the series of shor t monographies o n plant 
p roduc t ion t he a u t h o r s ' work w a s pub l i shed 
as a new vo lume dealing with t h e f i e ld pro-
duc t ion of c u c u m b e r , its forc ing in green-
house , hot -bed, cold-bed and p o l y v i n y l tent 
as well as seed p roduc t ion and p r e s e r v a t i o n . 
These short monograph ies s h o u l d b e con-
sidered successful publications as t h e y con-
t a i n a lot of u s e f u l in format ion b o t h for 
prac t ice and t h e o r y in ingenious a r r a n g e m e n t . 
The book is d iv ided into 9 m a i n chapters 
a n d numerous subchapters . I n t h e first 
chap te r the a u t h o r s introduce t h e cucumber ; 
it is h e r e t h a t we get a c q u a i n t e d with t h e 
his tory a n d impor tance of cucumber , its ro le 
in t he household, i ts b o t a n i c a l description, 
var ie t ies a n d biological requi rements . T h e 
second c h a p t e r discusses t h e best k n o w n 
cu l t i va t i on method: f i e ld produc t ion in fu l l 
details . T h e presenta t ion of t h e new var ie t ies 
is especia l ly i m p o r t a n t . T h e third c h a p t e r 
descr ibes each phase of greenhouse fo rc ing 
one b y o n e and even p r e s e n t s the new m e t h o d 
of hy d ropon ic greenhouse p roduc t ion . C h a p t e r 
four d e a l s with hot -bed fo rc ing ; here too, a s 
in t h e previous chap t e r , w e can read a b o u t 
not o n l y t he cultural p r a c t i c e s , but also t h e 
ques t ions of p ro f i t ab i l i ty . Th i s chapter ( l ike 
the p r e v i o u s ones) p a y s g r e a t a t tent ion to t h e 
q u e s t i o n of var ie ty . C h a p t e r s five and s ix 
sum u p t h e cul t iva t ion a spec t s of forcing in 
co ld-beds and po lyv iny l t e n t s respect ively , 
bu t o n l y in a few words , as these p roduc t i on 
m e t h o d s are not very wide-sp read in H u n g a r y 
so f a r . T h e seventh c h a p t e r deals wi th seed 
p r o d u c t i o n . Regions s u i t a b l e for seed p r o -
d u c t i o n are spoken of s e p a r a t e l y , followed b y 
q u e s t i o n s of agrotechnics and variety m a i n -
t e n a n c e . Unfo r tuna t e ly , i n spite of their g r e a t 
i m p o r t a n c e this c h a p t e r only deals b r i e f l y 
w i t h t h e techniques of seed product ion, al-
t h o u g h i t would h a v e been worth p a y i n g 
m o r e a t t en t i on to t h i s question. C h a p t e r 
e igh t discusses t he p r o t e c t i o n of c u c u m b e r , 
i t s d iseases and pes t s a s well as the m e t h o d s 
of con t ro l , while t h e l a s t chapter descr ibes 
t he m o r e impor tan t m e t h o d s of p re se rva t ion . 
T h e b o o k is completed b y literary re fe rences 
on t w o pages i n d i c a t i n g tha t the a u t h o r s 
h a v e m a d e considerable use of the l i t e r a t u r e 
ava i l ab le . 
T h e book is u n d o u b t e d l y a valuable w o r k 
w h i c h gives a full p i c t u r e of all a spec t s of 
c u c u m b e r p roduc t ion . 
G Y . M Ä N D Y 
Maximization of Agricultural Production. 
Proceed ings of t he f i r s t Symposium of t h e 
Agr icu l tu ra l Society of India , 1968 ( E d i t e d 
b y P . K . Sen) C a l c u t t a 1969. 
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M A X I M I Z A T I O N 
O F 
A G R I C U L T U R A L P R O D U C T I O N 
P. К . SEN 
T h e Agr icul tura l Society of I n d i a organ-
ized the Sympos ium on the " M a x i m i z a t i o n of 
Agr icu l tu ra l P r o d u c t i o n " in order t o be able 
t o fo rmula te a c o n c r e t e line of a p p r o a c h in the 
u r g e n t nat ional c a m p a i g n for a n all out 
b r e a k through in I n d i a n Agr icu l tu re . The 
m a i n objective of t h e Symposium w a s to dis-
cuss th readbare t h i s topical p r o b l e m wi th 
p a r t i c u l a r emphas is on an integrated a p p r o a c h 
f r o m different angles . The approach inc luded 
p r o b l e m s of p l an t a n d soil factors u n d e r the 
aegis of human e n d e a v o u r through t h e g a m u t 
of economics a n d ex tens ion . 
T h e Sympos ium was held on S e p t e m b e r 
23rd t o 25th, 1968 a t the College of Agri-
c u l t u r e , Banaras H i n d u Un ive r s i t y , wi th 
de lega tes f rom d i f f e r e n t par ts of t h e c o u n t r y 
represen t ing univers i t ies , agr icul tural colleges 
a n d research i n s t i t u t i o n s , agro- indust r ies and 
f a r m e r s . 
T h e Symposium was inaugura ted b y Prof . 
A. C. Joshi , the t h e n Vice-Chancellor of the 
U n i v e r s i t y . The Pres iden t ia l A d d r e s s was 
g iven b y Shri I . C h a t t e r j e e , the P r e s i d e n t of 
t he Agricul tura l Soc ie ty , whose very i n t e r e s t -
ing speech ended as fo l lows: "Le t i t n o t be 
f o r g o t t e n that a g r i c u l t u r e is a f u n c t i o n of 
h u s b a n d i n g and h a r n e s s i n g the po ten t i a l i t i e s 
of a l l i t s components t h a t make u p i t s sum 
t o t a l . I n their proper o r ien ta t ion , i n t eg ra t ion 
a n d judicious e x p l o i t a t i o n lies t h e key 
t o w a r d s maximiza t ion of p r o d u c t i o n . " 
T h e Symposium w a s d is t r ibuted o v e r six 
sess ions viz., I. Gene t i c Control, I I . Phys io -
logical Responses, I I I . Agronomic Aspec t s , 
IV. W a t e r M a n a g e m e n t , V. Weed Cont ro l , 
VI . R o l e of Rural E x t e n s i o n . The book s u m s 
u p o n 225 pages t he 31 lec tures del ivered to 
t he s ix sessions. 
13 lectures were de l ive red to t he session 
on Genetic Control ( I) dea l ing with crops such 
as m a i z e , rice, bar ley a n d brown sa r son . 
Compara t ive p e r f o r m a n c e of the h y b r i d 
and composi te ma ize variet ies a n d t h e 
f a c t o r s responsible fo r m a i n t a i n i n g t he s t ab i l -
i ty of t he composite var ie t ies h a v e been 
s t u d i e d by D. Sha rma u n d e r All-India Co-or-
d i n a t e d Maize I m p r o v e m e n t P r o g r a m m e . 
The a u t h o r has rev iewed per t inen t l i t e r a t u r e 
and h a s indicated t h a t o n the basis of t h e 
knowledge of genetic p a r a m e t e r s and p o p u -
la t ion archi tecture , b r e e d i n g for the c o m p o -
site va r ie t i es in maize is t he most p r ac t i c a l 
a p p r o a c h for India. 
S. P . Banerjee e t a l . s tud ied the a d a p t a -
b i l i ty of new rice se lec t ions in r espec t of 
d i f f e r e n t p lan t c h a r a c t e r s a t three loca t ions 
and u n d e r three fe r t i l i ty gradients . T h e m o s t 
i m p o r t a n t point t h a t emerged f r o m t h e 
v a r i a n c e analysis was t h a t in respect of g ra in 
yield, t h e magni tude of g e n o t y p e X env i ron -
m e n t in te rac t ion was n o t so high as t o dis-
t u r b t h e order of r a n k i n g of varieties in a n y 
e n v i r o n m e n t . F u r t h e r m o r e t he da ta r evea led 
t h a t a large portion of pheno typ ic v a r i a n c e 
for e a c h character was gene t ic . 
Colchicin induced t e t r a p l o i d s of c u l t i v a t e d 
rice w e r e tes ted by A. K . Richhar ia . The d a t a 
showed t h a t the t e t r a p l o i d p lan ts h a v e 
g rea te r vigour in r e s p e c t of many p l a n t 
c h a r a c t e r s . The resul ts i nd i ca t e the possibi l -
ities of bui lding up t h e gene pool for f u t u r e 
i m p r o v e m e n t through amph ip lo idy . 
G. B h o w m i k and K . D a s dealt wi th t h e 
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e f f ec t of t he rma l n e u t r o n on ce r t a in q u a n t i -
t a t i v e charac te rs in bar ley . I t was f o u n d t h a t 
whi le selecting p l a n t s for culm l e n g t h , only 
g ra in weight , a m o n g other q u a n t i t a t i v e 
c h a r a c t e r s , showed increase in t he m e a n value 
of t h e M3 popu la t ion over t h a t of t h e control . 
T h e induced m u t a t i o n s in g a m m a ir-
r a d i a t e d barley were s tudied b y H . M. 
S h r i v a s t a v a and K . Das . The d a t a r e l a t i ng to 
t h e f r equency of m u t a t i o n in d i f f e r en t 
doses of g a m m a r a y s show a l inear re la t ion-
sh ip be tween dose and m u t a t i o n s . The 
s p e c t r u m of chlorophyl l m u t a t i o n in re la t ion 
t o s ter i l i ty shows a somewhat r a n d o m dis-
t r i b u t i o n of t he va r ious m u t a n t s . 
8 lectures were delivered a t t h e session on 
Physiological Responses ( II) . S. K a t h j u and 
M. N . Tewari inves t iga ted t he e f f ec t of IAA 
on t h e growth a n d f ree amino acid con ten t s 
of Medicago sativa seedlings. T h e seedlings 
t r e a t e d with 10 p p m m IAA showed t h e pres-
ence of an u n k n o w n spot a f t e r 72 hours of 
ge rmina t ion . A t th i s concen t ra t ion growth 
of t h e seedling was also p romoted . 
R . S. Choudhr i a n d A. N. S ingh s tudy ing 
t he e f fec t of g r o w t h regulat ing s u b s t a n c e s on 
g r o w t h yield a n d oil content of c e r t a in oil-
seed crops has f o u n d t h a t l ighter doses of IAA, 
2 .4-D and M H w i t h spray app l i ca t ion 
s ign i f ican t ly increased the g r o w t h , dry 
m a t t e r c o n t e n t and seed y ie ld . T h e oil 
c o n t e n t of seeds general ly r ema ined una f f ec t -
ed b y l ighter t r e a t m e n t s . 
O. K. Garg a n d J . N. Singh dea l ing with 
t h e physiological changes in leaves re la ted to 
sex po in ted o u t t h a t such d i f fe rences were 
n o t only res t r ic ted in monoecious species like 
Laganeria vulgaris, Zea mays b u t were also 
observed for dioecious species l ike Carica 
papaya. The leaf samples were a n a l y s e d for 
t o t a l c a r b o h y d r a t e s , to ta l n i t rogen conten ts 
ca ta lase and r e sp i r a to ry act iv i t ies . 
Three pape r s dea l t wi th s o r g h u m . The 
d a t a of D. Kamalava l l i et al. p r o v e d t h a t 
soaking of seeds (Sorghum vulgare Pers . ) for 
one hour in w a t e r caused s ign i f i can t early 
emergence dur ing 36—48 hours a f t e r soaking. 
Longer t h a n 4 hours soaking de l ayed the 
emergence, which was effect ively reversed by 
Gibberelic acid (GA3) p ropor t iona l ly to its 
concen t ra t ion . GA3 s t imu la t ed shoot l e n g t h , 
mesoco thy l length a n d resulted in inc reased 
d ry we igh t of 4 d a y - o l d seedlings. G. V e r m a 
a n d D . Lai used t he G A 3 for foliar app l i ca t ion 
f r o m the age of t w o weeks till an thes i s . An 
in te res t ing morpholog ica l phenomenon ob-
se rved in t rea ted C H S - 1 sorghum p l a n t s was 
t he emergence of n e w inflorescence in t he 
axi ls of the top l eaves . There was n o r m a l 
g ra in fo rmat ion in t h e s e secondary h e a d s . 
S. B . Lal l and B. N . Phadnawis s t u d i e d t h e 
h y d r o c y a n i c acid s y n t h e s i s in so rghum. T h e 
r e su l t s revealed t h a t H C N synthesis is in te r -
r e l a t e d with p h o t o s y n t h e s i s and p r o t e i n 
syn thes i s which w a s affected by n i t r o g e n 
n u t r i t i o n in this c r o p . 
U . S. Gupta a n d P . Kaur examin ing the 
nodu les on the r o o t s of grain (Cicer arietuum 
L.) sown in a virgin l a n d have found t h e size 
a n d numbers of nodu les abnorma l . The 
n o d u l a t e d p lan t s h a d a seed inc rease of 
a b o u t 30 per cen t a n d 25 per cen t in the 
n u m b e r of pods p e r p l a n t . I t appea r s t h a t a 
new virulent s t r a in of Rhizobium is p r e s e n t 
in t h a t soil. 
S. K . Gupta ca r r i ed out a pot e x p e r i m e n t 
t o s t u d y the e f f ec t of ammonium s u l p h a t e 
on t h e solubil izat ion of iron, m a n g a n e s e and 
c a r b o n dioxide in water logged rice soils. The 
d a t a show t h a t app l i ca t ion of a m m o n i u m 
s u l p h a t e did not h a v e any marked e f f e c t on 
t h e decomposi t ion of soil organic m a t t e r as 
s h o w n by the c o n t e n t of dissolved C 0 2 . In 
t h e presence of decomposab le organic m a t t e r , 
considerably m o r e F e + + , bu t n o t M n + + , 
c a m e into the so lu t ion t han in t he presence 
of a m m o n i u m s u l p h a t e . 
5 lectures were del ivered to t he session on 
Agronomic Aspects ( I I I ) . Two of t h e m deal t 
w i t h the n i t r o g e n ferti l ization of b a j r a 
(Pennisetum typhoides Pers.). D a t a of M. 
S ingh and S. C. V a r m a show t h a t 120 kg of 
n i t r ogen per h e c t a r e was effective f o r grain 
a n d s t raw yield in all of the h igh yie ld ing 
h y b r i d s . However , t h e positive r e s p o n s e in 
s t r a w yield was o b t a i n e d even u p t o 200 kg 
N / h a . In the f i e ld exper iment of S. K. 
Aga rwa l et al. t h e yield response of two 
h y b r i d s (T-55, H B - 1 ) to the graded doses of 
n i t rogen was f o u n d t o be quadra t i c a n d the 
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m o s t economic doses were 80 kg a n d 120 kg 
n i t r o g e n per hec ta re . 
T w o other p a p e r s dea l t with some in t e r -
es t ing aspects of ma i se hybr ids . T. P . S ingh et 
al. invest igated how long maize h y b r i d s a n d 
va r i e t i e s of d i f fe ren t silking da tes t a k e to 
m a t u r e as de t e rmined by kernel m o i s t u r e , 
t h o u s a n d grain we igh t a n d shelling p e r c e n t -
age. I t appears f r o m t h e da t a t h a t t h e crop 
t a k e s 36 days f r o m 75 per cent s i lk ing t o 
r each the stage of m a t u r i t y , i r respect ive of 
w h e t h e r a var ie ty be longs to an early or l a t e 
m a t u r i t y group. R. S ingh and L. B. C h a u d h a r i 
s t u d i e d the r e l a t i onsh ip between c e r t a i n 
ag ronomic charac ters of six hybrids a n d y ie ld . 
E a r l eng th , ear d i a m e t e r , number of k e r n e l 
rows a n d number of kernels per r ow h a d 
pos i t ive and s ign i f ican t correlations w i t h t h e 
yield of the maize h y b r i d s in both the seasons 
(kha r i f , rabi) of 1966—67. Growth a t t r i b u t e s 
n a m e l y , p lan t he igh t , ea r height and n u m b e r 
of l eaves per p lant d id n o t show any s ignif ic-
a n t correla t ion wi th y ie ld . 
Y. G. Gawai et al. s tudied the e f f ec t of 
va r ious cul tural p rac t i ces (chipping i n t e r v a l s , 
fe r t i l i za t ion , soil m o i s t u r e regime) on f o r a g e 
yield a n d protein c o n t e n t of grass p a s t u r e 
m i x t u r e (Dactylis glomerata L., Bromus 
inermis Leyse). The y ie ld of forage inc reased 
m o s t b y nitrogen fe r t i l i za t ion but the p r o t e i n 
c o n t e n t was reduced w i t h increase of N r a t e 
u p t o 112 kg/ha and s l ight ly increased w i t h 
224 k g / h a . The shor t in te rva ls of i r r iga t ion 
gave t h e highest f o r a g e yield but p r o t e i n 
c o n t e n t decreased w i t h t he increased soil 
m o i s t u r e . 
4 lec tures were de l ivered to the session on 
Water Management ( IV) . Wa te r re la t ions of 
rice were invest igated b y D. K. D. G u p t a a n d 
P . K . Sen in a po t e x p e r i m e n t with t h r e e 
seasons, ni trogen levels a n d varieties a n d f o u r 
d i f f e r e n t water ing t r e a t m e n t s . Da ta s h o w 
t h a t rice variet ies p e r f o r m best wi th t h e 
d i f f e ren t i a l supply of w a t e r a t various s t a g e s 
of g r o w t h and d e v e l o p m e n t . There seems to 
ex i s t a m u t u a l in te r -dependence b e t w e e n 
w a t e r and ni trogen in r e spec t of growth a n d 
yield . U n d e r l imited n i t r o g e n supply h ighe r 
levels of water ing show re la t ive ly be t t e r p e r -
f o r m a n c e and under low water ing increased 
ni t rogen levels give r e l a t ive ly high yield . 
When b o t h the water and n i t rogen are h igh 
the crop is adversely a f f ec t ed . A. P. B h a t t a -
charya s u m m e d up t he c u r r e n t i r r igat ion 
pract ices in the Sta te of U . P . and gave 
suggest ions how to i m p r o v e t h e m for t he 
crops of w h e a t and rice. 
Soil m o i s t u r e studies in l inseed crop were 
conduc ted b y C. B. K. P r a s h e r et al. T h e 
value of t h e consumpt ive use of the linseed 
crop ( L i n u m usitatissimum L.) r anged 
between 16.64 cm to 25.42 cm. The ra te of 
water use was m a x i m u m t o w a r d s f lowering 
and g ra in development s t ages . I r r igat ion 
efficiency ranged f rom 68.29 to 74.73 per 
cent. 
H. N . Shah i inves t iga ted t h e sui tabi l i ty 
of t ens io ine te rs for schedul ing irrigation in 
sandy l o a m soils. The i n s t r u m e n t was found 
to be q u i t e sui table for schedu l ing irr igation 
of field c rops in sandy l o a m soils. The 
ma jo r i t y of the field c rops , par t icular ly 
wheat a n d maize need i r r i ga t ion when the 
level of ava i lab le soil m o i s t u r e in the active 
root zone is abou t 50 per c e n t . Some crops 
like p o t a t o a n d high yielding dwar f variet ies 
of whea t n e e d irrigation still ear l ier (at 80 — 85 
per cent) . 
4 l ec tures were delivered t o t he session on 
Weed Control (V) for such i m p o r t a n t crops as 
rice, c o t t o n a n d wheat . 
C. T h a k u r studied weed con t ro l in rice 
using chemica l s as 2.4-D or M C P A alone and 
S tam F-34 a lone or combined w i t h MCPA as 
pos t -emergence applicat ion. S. K. Mukho-
padhyay a n d S. P. B h a t t a c h a r y a deal t wi th 
the chemica l Tok E-25 fo r pre-emergence 
appl icat ion. D u e to costly weed ing operat ions 
by mechan ica l and in t e rcu l tu ra l operat ions 
the control of weeds by the use of b o t h types 
of chemicals (pre- or pos t -emergence appli-
cation) has assumed great i m p o r t a n c e in rice 
cul t ivat ion. T h e results of b o t h exper iments 
were v e r y s ignif icant , giving t h e best dose 
and t ime of appl icat ion for b o t h t h e monocot 
and dicot weeds in rice f ie lds . 
To con t ro l weeds in co t ton S. N. Kaushik 
et al. ca r r i ed ou t field e x p e r i m e n t s with 
different herbic ides . Among t h e chemicals 
like P r o m e t r y n , P a t a r o n , S imazin and 
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Dicryl , t h e f i r s t one w a s f o u n d the m o s t 
e f fec t ive (2 kg a.i . /ha) in controll ing weeds 
and increas ing the seed c o t t o n yield. 
0 . N . Mehrot ra e t al. dea l t wi th t h e 
chemical control of weeds in Mexican dwar f 
whea t (Sonora 64). App l i ca t ion of a new p re -
emergence herbicide B V 201 ef fec t ive ly 
cont ro l led the m a j o r i t y of t h e broad l eaved 
weeds a n d proved i ts supe r io r i t y over 2 .4-D 
f o r m u l a t i o n s . 
4 l ec tures were del ivered t o the session o n 
the Role of Rural Extension (VI) which d e a l t 
wi th t he i m p o r t a n t ques t ion t h a t increasing 
agr icu l tu ra l product ion is n o t only a technica l 
p rob l em in India . 
T . P . Singh pointed o u t t h a t the f i r s t t a s k 
of each extension worker should be to ra i se 
t he level of aspirat ions of f a rmers . B u t t h e r e 
is sti l l a need to classify all aspirat ions a n d 
f ind o u t which one e f fec t s t h e adap ta t i on of 
i m p r o v e d agricul tural p rac t i ces most and t o 
w h a t e x t e n t . 
V. L a k s h m i n a r a y a n a ana lysed the soeio-
agro-economic changes in t h e village Goal-
p a r a . I t seems t h a t a d a p t a t i o n of i m p r o v e d 
practices in ag r i cu l tu re has been only margi-
nal. This m a y be due to the w e a k n e s s of the 
extension a g e n c y and lack of en te rpr i se on 
the pa r t of t h e vil lagers. The f a c t o r responsible 
for lack of en te rp r i se is t h a t m o s t of the 
villages h a v e B r a h m i n m a j o r i t y who also 
happen to b e t h e land-owning class with 
higher level of l i te racy and e d u c a t i o n . 
Another v i l lage in West Benga l was 
studied by P . K . Sen et al. L a n d and man-
power in t h e vi l lage are d isorganized . I t is 
considered poss ib le to change t h e s i tuat ion 
and bring a b o u t economic p r o s p e r i t y to the 
village t h r o u g h a reoriented socio-economic 
approach accep t ing the village as one living 
system. 
The las t c h a p t e r has s u m m a r i z e d the re-
commenda t ion of the Plenary Session with a 
number of i m p o r t a n t tasks h a v i n g pract ical 
bearing on t h e immedia te p r o b l e m s of agri-
cul tural p r o d u c t i o n in India . 
The r e su l t s of some research aspec ts pre-
sented by t h i s book provides u se fu l infor-
mat ion for sc ient i s t s working ou t s ide India 
too. 
I . S I M O N K I S S 
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W e e d abstracts 
Weed Abstracts is compiled f r o m w o r l d l i terature by the Weed 
Research Organ iza t ion of the Agr icu l tu ra l Research C o u n c i l under 
the direction of J. D. Fryer a n d published every two months by the 
C o m m o n w e a l t h Agr icul tura l Bureaux as one of thei r series of 
abstract journals covering the major branches of agr icu l tu ra l 
science. The object of Weed Abstracts is to provide factual summaries 
and reports of the world scientific and technical l i terature on weeds, 
weed control and allied subjects as a means of enabl ing readers 
to keep abreast of current developments and to act as a concise 
source of reference. 
Al l correspondence concerned with technical matters o r with the 
contents of Weed Abstracts should be addressed to: 
A l l correspondence concerned with subscriptions or sales should 
be addressed to the C o m m o n w e a l t h Agr icu l tura l B u r e a u x at the 
address given below. 
S U B S C R I P T I O N RATES 
As f rom 1972 the rate to subscribers in countries not contrib-
uting to C .A .B , will be £ 2 0 . 0 0 ($52.00) . Rate to subscribers in 
Cont r ibut ing Countries £8 .00 
This and other publications o f the C o m m o n w e a l t h Agr icu l tu ra l 
Bureaux can be obtained t h r o u g h any m a j o r bookseller o r directly 
f rom : 
Editor 
Abstractors 
Indexer 
W . L. Mil len 
P. J. Kemp, M . Labham, J. L. Mayal l . 
Mrs. M . Young 
Miss C . R . Deans 
In format ion Section, 
A . R. C . W e e d Research O r g a n i z a t i o n , 
Y a r n t o n , O x f o r d , England. 
C E N T R A L SALES B R A N C H , 
C O M M O N W E A L T H A G R I C U L T U R A L 
B U R E A U X , 
F A R N H A M R O Y A L , B U C K S , E N G L A N D 
64 
COMMONWEALTH BUREAU OF PLANT BREEDING A N D 
GENETICS DEPARTMENT OF APPLIED BIOLOGY, 
C A M B R I D G E , E N G L A N D 
Information on all topics concerned with the improvement 
of economic plants and microorganisms, in particular the 
methods and achievements of crop breeding, field trials, 
new varieties and strains, genetics and cytology, is given 
regularly in the journal. 
PLANT BREEDING 
ABSTRACTS 
COMPILED FROM W O R L D LITERATURE 
Each volume contains over nine thousand abstracts from 
articles and reports in thirty to forty different languages, 
also reviews of new books and notices of new journals 
A N N U A L SUBSCRIPTION: 
Rate to subscribers in Non-Contributing Countries £35 
($91.00) 
O r d e r through booksellers or 
C O M M O N W E A L T H A G R I C U L T U R A L BUREAUX 
C E N T R A L SALS B R A N C H , F A R N H A M ROYAL, 
SLOUGH, E N G L A N D 
er. 
C A N A D I A N 
J O U R N A L OF SOIL 
S C I E N C E 
The Agricul tural Institute of Canada, organized in 1920, publishes 
the Canad ian Journals of Plant, Animal and Soil Science. 
These journals are devoted to the publication, in English 
and French, of the results of original scientific research. 
The C a n a d i a n Journal of Soil Science is published 4 times yearly, 
these issues making up a volume of some 500 pages a 
year, size 2 4 . 7 x 1 6 . 5 cm. 
The publication charge payable by al l authors is currently set at 
$17 per printed page; however , free reprints are not 
provided. Price quotations for reprints are pro-
vided with the galley proofs, and reprints should be o r -
dered when the proofs a r e returned to the Editorial 
Office. 
Manuscripts for publication and all correspondence should be ad-
dressed to the Editorial Off ice, Canadian Journal of Soil 
Science. 
Subscriptions outside Canada: individuals, $13.00, institutions, 
$19.50 per year ; single copies, $3.50. 
Editorial Office — Agricultural Institute of Canada 
Suite 907, 151 Slater St., 
Ottawa, Onta r io , K1P 5 H 4 . 
The Agricultural Institute of Canada also publishes 
the Agrologist bimonthly. 
e « 
Automation 
of CAB Services 
The Commonwealth Agricultural B u r e a u x are introducing computer tech-
niques for the provision of specialist scientific information services for 
agricultural research workers. The new system will facilitate: 
(a) speedier journal product ion and earlier notice of papers , 
(b) the inclusion of improved indexes in each journal issue, 
(c) the search of the whole CAB da ta base to provide special 
outputs on selected topics, current awareness, personal and 
group services, anno ta t ed bibliographies, etc., 
(d) the interchange of information with other major informa 
tion services in this f ie ld, 
(e) the supply of magnetic tapes. 
Some automated journal production will s tart in 1972 and f u r t h e r de-
tails will be announced in due course. 
Any enquiries should be addressed to: 
Systems Manager, 
Commonwealth Agricultural Bureaux, 
Farnham House, Farnham Royal, 
SLOUGH SL2 3BN, England. 
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AGRONOMY 
JOURNAL 
This official organ ofthe American Society of Agron-
omy is a bimonthly publication of up-to-date reports 
of general agronomic research. Workers in the fields 
of forages and pastures, crop improvement, cultural 
practices, soil fertility, and allied areas of investiga-
tion w ill find articles of lasting interest in Agronomy 
journal. Publication is open to members of the Amer-
ican Society of Agronomy. 
$22.00 per y ear in U.S. and Canada, $24.00 per year elsewhere 
AMERICAN SOCIETY OF AGRONOMY 
67-/ S. Segoe Rd, 
Madison, Wisconsin J3711 
во 
Das Institut für wissenschaftlich-technische Informationen der 
Tschechoslowakischen landwirtschaft l ichen Akademie 
ROSTLINNÁ VYROBA 
(Pf lanz l iche Produkt ion) 
Redaktionsrat: 
Vorsitzender Prof. Ing. Frant isek H r o n , CSc. 
Mitglieder: 
Ing. Jirí Apl tauer , CSc., Ing . Ivo Bares, CSc., Akademiker Ctibor 
Blattny, P r o f . Ing. Karel Öervenka, CSc., Doz. Ing. Mikulás Derco, 
CSc., Dr. Z b y n ë k Facek, CSc., Ing. J i l j í Fiedler, CSc., Ing . Josef 
Habovstiak, CSc., Prof. Ing . Dr. Ladislav Hruska, DrSc. , Ing. 
Karel Je l inek , CSc., Prof. Dr . Ing. Václav Kás, DrSc., Prof . Dr. 
Ing. Vladimír Kosil, DrSc. , Doz. Ing . Anton Kováöik, CSc., 
Prof. Ing. D r . Frantisek Landovsky, I n g . Jaroslav Lekes CSc., 
Mitglied der Tschechoslowakischen Akademie der Wissenschaften 
Ing. F ran t i sek Marecek, Ing . Frantisek Mráz, CSc., Doz. Ing. 
Jaroslav P r u g a r , CSc., P ro f . Ing. Václav Rybácek, CSc., Doc. 
Ing. Vladimír Segeta, CSc., Ing . Miloslav Schmied, Ing. Vladimír 
Skládal, I n g . Josef Slepicka, Ing. J á n Svihra,CSc., Ing . J u r a j 
Uhliar, CSc., RNDr . Ing. Ja ros lav Zakopal . 
Die wissenschaftliche Zeitschri f t R O S T L I N N Á V Y R O B A veröffent-
licht Studien, Analysen und wissenschaftliche Abhandlungen über 
die gelöste Aufgaben der Wissenschaft aus dem Fachgebiet der 
Pf lanzenprodukt ion. Die Zusammenfassungen jedes Beitrags wer -
den in die russische, englische und deutsche Sprache übersetzt. 
Die wissenschaftliche Zeitschri f t R O S T L I N N Á V Y R O B A erscheint 
monatlich in e inem U m f a n g von 112 Druckseiten, Redakt ion: 
120 56 P r a h a 2, Slezská 7 . 
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"Probleme agr icole" 
is a periodical o f agricultural science and practice, 
published in Ruman ia as an o r g a n of the Higher 
Counci l of Agr icu l ture and destined to the specialists 
in agriculture with higher studies. 
The review publishes works concerning the problems of 
the development o f the agricultural production (or ig inal 
researches, papers drawn up on the basis of experiments 
and of the scientific literature of speciality, achievements 
of the foremost agricultural units) in the following fields: 
economy and organizat ion of the production, utilization 
of the land fund, plant melioration, agrotechnics, phyto-
technics, plant protection. The or ig ina l works are accom-
panied by Russian, English, and French summaries. 
The review contains also the chronicles of certain impor-
tant scientific events and manifestations from Rumania 
and from abroad, and the reviews of works published 
in different countries. 
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CANADIAN JOURNAL 
OF PLANT SCIENCE 
The Agricultural Insti tute of Canada organized in 1920 pub-
lishes the Canadian Journals of Plant, Animal and Soil Science. 
These publications are devoted to the publication, in English and 
French, of the results of original scientific research. 
The Canadian Journal of Plant Science is published four 
times yearly; making u p a volume of some 700 pages a 
year, size 24.7 x 16.5 cm. 
The publication charge payable by all authors currently 
is set at SI7 per printed page; however, free reprints are not 
provided. Price quotat ions for reprints are provided with 
the galley proofs, and reprints should be ordered when the proofs 
are returned to the Editorial Office. 
Manuscripts for publication and all correspondence should 
be addressed to the Editorial Office, Canadian Journal of Plant 
Science. 
Subscriptions outside Canada: individuals S i3 .00 , insti-
tutions Si9.50 per year, single copies S3.50. 
Editorial Office — Agricultural Institute of Canada, 
151 Slater Street, 
Ottawa, Ontario, KIP 5H4. 
The Agricultural Institute of Canada also publishes the 
AGROLOGIST bimonthly. 
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Publications of the 
AGRICULTURAL 
INSTITUTE OF CANADA 
CANADIAN JOURNAL O F PLANT SCIENCE: published four times yearly 
with an annual volume of 700—800 pages. Size 16.5x24.5 cm. Subscriptions outside 
Canada: individuals $13.00, institutions $19.50 per year. 
CANADIAN JOURNAL O F SOIL SCIENCE: published four times yearly, with 
an annual volume of over 500 pages. Size 16.5x24.5 cm. Subscriptions outside 
Canada: individuals $13.20, institutions $19.50 per year. 
CANADIAN JOURNAL O F ANIMAL SCIENCE: published four times yearly, 
with an annual volume of some 800 pages. Size 16.5 x 24.5 cm. Subscriptions outside 
Canada: individuals $13.00, institutions $19.50 per year. 
AGROLOGIST: annual volume of 6 issues, individually paginated. Size21 x 28.5 cm. 
Subscriptions: Canada and British Commonwealth $6.00 per year, elsewhere $7.00. 
THE THREE JOURNALS publish papers, in English or French, presenting original 
research findings related to crops, soils and farm animals and their products. Th e 
studies are written by scientists from Canada and abroad, and are reviewed for publi-
cation by respected members of the agricultural research community. The journals 
are distributed in more than 50 countries throughout the world. 
THE AGROLOGIST is concerned with trends in Canadian and world agriculture' 
a nd is a forum for discussion of topics ranging from international development to 
marketing policies. Designed to be of interest to both professional and layman, 
it recently won an international award on the basis of content and presentation. 
One issue per year is devoted to a topic of current interest. Recent special issues 
have included "Pollution and Canadian Agriculture", and "Marketing Canada's 
Agricultural Products". CORRESPONDENCE and orders should be addressed to 
the individual publication, c/o Agricultural Institute of Canada, Suite 907, 151 Sla-
ter Street, Ottawa, Canada, K I P 5H4. 
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P O L I S H A G R I C U L T U R E , F E A T U R E S , T Y P E S A N D R E G I O N S 
by J. Kostroivicki a n d R. Szczesny 
(Geography of World Agr icu l ture 1) 
Th i s book g ives a comprehens ive picture of t h e Polish agr icul ture t o - d a y , 
acqua in t ing t h e reader at t h e s a m e t ime w i t h t h e research methods a p p l i e d 
in this field of Polish agr icu l tu re -geography . The me thods of inves t iga t ion 
described m a y successfully b e employed in o t h e r countries t o o . 
In English • Approx. 160 pages • Cloth 
B I O C H E M I C A L A N D E C O L O G I C A L A S P E C T S OF P L A N T - P A R A S I T E 
R E L A T I O N S 
edited by Z. Király and L. Szalay-Marzsó 
(Repr in ted f r o m Acta Phytopa tho log ica A c a d e m i a e Sc ien t i a rum H u n g a r i c a e , 
Vol. 6, 1971) 
Th i s volume p re sen t s the p a p e r s delivered a t the S y m p o s i u m held on t h e 
occasion of t h e 90th ann ive r sa ry of t h e H u n g a r i a n Resea rch In s t i t u t e f o r 
P l a n t P ro t ec t ion , Budapes t , S e p t . 28 — Oct . 1, 1970. The b o o k contains f o u r 
chap te r s : D e f e r e n c e Reactions of Plant t o In fec t ions ; Eco logy of Pests ; N e w 
Approaches t o P e s t Control a n d Sys temat ic Fungicides a n d the i r Mechanism 
of Action 
In Eng l i sh • 425 p a g e s • Cloth 
N U C L E I C ACIDS A N D P R O T E I N S I N H I G H E R P L A N T S 
e d i t e d by G. L. Farkas 
(Symposia Biologica H u n g a r i c a 13) 
T h e Sympos ium, t h e first i n t e rna t iona l m e e t i n g of its k ind, covered ana ly t i ca l , 
s t ruc tu ra l and metabol ic aspec ts of nucleic ac ids and prote ins in higher p l a n t s . 
Recen t f ind ings a n d deve lopments in the syn thes i s and h o r m o n a l control of 
p ro te ins and nuc le ic acids are discussed in de ta i l . Special a t t en t ion is b e i n g 
devo ted to t h e p rob lem of nuc le ic acid a n d p ro t e in synthesis in cell pa r t i c l e s 
a n d to the ro le of nucleic acids and prote ins in plant deve lopment . 
In English • Approx. 300 pages • Cloth 
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Printed in Hungary 
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Die Acta Agronomica veröffent l ichen agrarwissenschaftliche Abhand lungen , besonders 
aus dem Bereich der landwir tschaf t l ichen Grundforschung, in englischer Sprache. 
Die Acta Agronomica erscheinen jährl ich in e inem Band (4 Hef te ) . 
Die zur Veröffent l ichung b e s t i m m t e n Manuskripte sind an folgende Adresse zu senden : 
Acta Agronomica 
2462 Martonvásár, Postafiók 19. 
Abonnementspre i s pro Band: $ 32.00. 
Bestel lbar bei d e m Buch- und Zei tungs-Außenhandels -Unternehmen »Kultúra« (1389 
B u d a p e s t 62, P . O . B . 149 Bankkonto N r . 218-10-990) oder bei seinen Aus landsver t re tungen 
u n d Kommissionären. 
Les Acta Agronomica publient des communicat ions , en langue anglaise, dans le s u j e t 
de la science agricole, sur tout du d o m a i n e des recherches fondamenta les agronomiques. 
Les Acta Agronomica sont publ iés sous forme de fascicules qu i se ron t réunis en u n 
vo lume par an. 
On est prié d 'envoyer les manusc r i t s destinés à la rédaction à l ' adresse suivante: 
Acta Agronomica 
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Р Е З Ю М Е 
Ф И З И О Л О Г И Ч Е С К О Е И З У Ч Е Н И Е СОЛЕУСТОЙЧИВОСТИ P I S U M SATIVUM L. 
I. В С Х О Ж Е С Т Ь И РОСТ ПРОРОСТКОВ 
Д. С. УПРЕТИ, M. Н. САРИН 
Изучалось взаимное влияние засоленности почвы и регуляторов роста на всхо-
жесть, выживаемость и рост проростков у д в у х сортов Pisum sativum L. Наблюдения 
показали, что засоленность почвы в значительной мере задержала прорастание д в у х сор-
тов гороха. Этот вредный эффект был обусловлен: а) задержкой прорастания семян, 
б) более медленным прорастанием, и в) гибелью проростков. Прибавление к почве Phos fon-D 
ослабило отрицательное влияние засоленности почвы на всхожесть вследствии не только 
увеличения прорастания семян, но и значительного уменьшения доли погибших пророст-
ков. Улучшение роста проростков в результате обработки Phosfon-D вызвано повыше-
нием сухого веса проростков. Применение GA3 удлинило почку и корешок, но не сняло 
вредного в л и я н и я засоленности почвы на всхожесть , выживаемость проростков, степень 
прорастания и и х сухой вес. 
К А Ч Е С Т В Е Н Н О Е И К О Л И Ч Е С Т В Е Н Н О Е И С С Л Е Д О В А Н И Е П Р И С У Т С Т В У Ю Щ И Х 
В С Е М Я Д О Л Я Х ФОРМ А У К С И Н А И И Х Ф И З И О Л О Г И Ч Е С К О Е З Н А Ч Е Н И Е 
М . В А Р Г А , И . Л Е Н А Р Т 
Обрезка и удаление семядольных листьев с черенков-гипокотилей разных пророст-
ков показали, что семядоли обладают сильной, стимулирующей укоренение индукцией, 
которую не может заменить в е р х у ш к а побега. Следовательно, во всех случаях главный 
источник гормонов, индуцирующих корень, это — семядоли. Стимулирующий матерка, . , 
вырабатываемый семядолями, я в л я е т с я тождественным индолуксусной кислоте, т. к . экзо-
генная индолуксусная кислота в большой степени заменяет устраненные семядоли и 
т . к . 2,3,5, трийодбензолкислота, нанесенная под семядоли обезглавленных черенков-
гипокотилей препятствует адвентивному формированию корня. И з семядольных листьев 
люпина изолировали 13—14 р а з л и ч н ы х индольных соединений и большинство их было 
определено. В семядолях сухих семян находятся все известные формы индолуксусной кис-
лоты в преформированном состоянии. В течение прорастания наблюдается синтез свобод-
ной индолуксусной кислоты, а н а ч а л ь н а я быстрая аккумуляция ауксина происходит 
путем реутилизации триптофана, освобождаемого во время гидролиза белков. Среди 
конъюгатов индолуксусной кислоты в семядолях находятся в значительном количестве 
индолацетиласпартат и индолацетил-/9-Д-глюкоза и арабиноза, а к а к другие связанные 
формы ауксина в небольшом количестве индолуксусная кислота, связанная с макромо-
лекулами. Уровень , связанных форм индолуксусной кислоты с начала прорастания быстро 
понижается, из чего можно з а к л ю ч и т ь о их резервной роли. В семядолях, in vivo, 
осуществлялась конверсия триптофана-2-C1 4 С1 4-индолуксусной кислоты, и большая 
часть маркированного соединения а к к у м у л и р о в а л а с ь в зачатках к о р н я . 
П О В Р Е Ж Д Е Н И Я И У Щ Е Р Б , В Ы З В А Н Н Ы Е TANYMECUS DILATICOLLIS G Y L L . 
Н А Л И С Т Ь Я Х И В У Р О Ж А Е 
А . К А Ч О 
В работе автор отчитывается о потерях в у р о ж а е , вызванных Tanymecus dilaticollis 
Gyll. путем повреждения листьев . Под изолятором листва к у к у р у з ы с 2—3 л и с т ь я м и 
повреждалась более чем двумя вредителями, приходящимися на одно растение, а досто-
верный ущерб в у р о ж а е вызван более чем 4 вредителями. В оранжерее 0.1—60 процентное 
повреждение листьев оказывает стимулирующее влияние н а р о с т кукурузы с двумя листь-
ями. Д л я 37 гибридов и одного сорта, использованных в полевых опытах, было х а р а к -
терно то, что погибшая листва хорошо воспроизводилась, но понижение урожая м о ж е т 
быть устранено только в небольшой степени. Экономический порог — 20% ущерб листьев . 
С У Т О Ч Н Ы Е И С Е З О Н Н Ы Е И З М Е Н Е Н И Я Р А С Т В О Р И М Ы Х У Г Л Е В О Д О В У 
A N D R O P O G O N GAYANUS (ТРАВА С Е В Е Р Н А Я ГАМБА) 
А . А . А Д Е Г Б О Л А , Е . Б А Л О Г 
Andropogon gayanus обычно встречается на естественных пастбищах Нигерии, и это 
привело на мысль изучить его питательную ценность, а также изменение физиологических 
факторов, в л и я ю щ и х на рост. Авторы изучали в различных частях растений количествен-
ные изменения растворимых углеводов и к р а х м а л а — г л а в н ы х источников з а п а с а 
энергии в траве Гамба. Экспериментальные растения были выращены в Хозяйстве У н и в е р -
ситета Айф. Образцы брались регулярно от июня 1969 до июня 1970 г. Отделенные части 
растений анализировались по содержанию сахара и крахмала методом Block и P u c h e r et 
al. Установлено, что в различных частях растений всегда имелись сахароза, глюкоза и 
фруктоза в различном количестве. Иногда встречалось т а к ж е небольшое количество 
мальтозы, ксилозы и арабинозы. Характер изменений подробно обсужден в опублико-
ванной работе. Обсуждены т а к ж е изменения в содержании к р а х м а л а в течение роста . В 
заключение можно сказать, что не было найдено прямой связи м е ж д у продукцией угле-
водов в течение фотосинтеза и концентрацией свободных Сахаров в растении. Литературные 
данные и наши результаты показывают на необходимость изучения в дальнейшем р е г у л я -
ционных систем, влияющих на питательность травы Гамба, и ее использование для п о л у -
чения силоса хорошего качества. 
К О А Г У Л Я Ц И Я И Н К У Б И Р О В А Н Н Ы Х Я И Ц В Ы С О К О Ч А С Т О Т Н О Й О С Ц И Л Л Я Ц И Е Й 
С Ц Е Л Ь Ю П А Т О Л О Г И Ч Е С К И Х И С С Л Е Д О В А Н И Й 
Й . Н А Д Ь , А . П А Л 
С помощью коагуляции, вызванной высокочастотной осцилляцией, исследовался 
метод фиксации клинических симптомов р а з л о ж и в ш и х с я яиц, который не деформирует 
признак болезни и не задерживает культуру патогенов. По нашим наблюдениям это усло-
вие обеспечивается следующими физическими свойствами. Гусиные я й ц а среднего р а з м е р а 
после 8—10 дней инкубации могут быть коагулированы в среднем за 15 мин. в обмотке 
высокочастотного осциллятора . В случае куриных я и ц среднего размера после 8—10 дней 
инкубации требовалось 12 мин. д л я коагуляции с помощью осциллятора меньшей мощ-
ности и подходящим диаметром обмотки. Согласно результатам нашего эксперимента, 
анодный ток осцилляторов показывает очень тесную корреляцию с удельным весом я и ц . 
Результаты микробиологического исследования следующие. Н а средах картофель-б и 
пивном агаре грибы, принадлежащие к родам Aspergillus, Penic i l ium и Mucor, к у л ь -
тивировались на образцах, полученных после к о а г у л я ц и и высокочастотной осцилляцией. 
На мясном агаре и среде Ki imer t культивировались колонии Е. coli, Streptococcus и S t a -
phylococcus после коагуляции. 
С Е З О Н Н О Е И З М Е Н Е Н И Е С О Д Е Р Ж А Н И Я К И Ca У К С Е Р О Ф И Т Н Ы Х В И Д О В 
П О Ч В Е Н Н О Г О Л И Ш А Й Н И К А И ИХ П О Ч В 
Е . К О В А Ч - Л А Н Г , К . В Е Р Ш Е Г И 
На протяжении двух лет исследовалось сезонное изменение содержания К и Ca у 
четырех ксерофитных видов л и ш а й н и к а (Cladonia magyarica, Cladonia furcata, Cladonia 
convoluta и Parmelia pokornyi) на песчанных дернах Brometum tectorum secaletosum и Fes-
tucetum vaginatae. Содержание Ca в л и ш а й н и к а х оказалось гораздо более высоким, кругово-
рот Ca более быстрый, время обмена — гораздо короче, чем калия . Принимая во внима-
ние фитомассу лишайников , количество Ca в них и быстроту транспорта , можно опреде-
лить , что их роль в транспорте Ca у исследованных ценозов — более значительна, чем 
в х о д я щ и х в тот ж е ценоз трав. Р о л ь лишайников ценоза является гораздо меньшей в 
транспорте К. 
Г Е Н Е Т И Ч Е С К О Е И С С Л Е Д О В А Н И Е К О М Б И Н А Ц И Й A E G I L O P S х TRITICUM. 
I. АЕ. T R I U N C I A L I S х T R I T I C U M 
К . К . Г О Ш А Л , А . Б Е Л Е А 
Хотя геномное родство м е ж д у Aegilops и Triticum, а т а к ж е эволюция разных их 
видов уже обстоятельно разработаны, они не всегда ведут себя соответственно приписан-
ным им геномным формулам. В последнее время в значительной мере переосмыслена 
филогенетическая близость этих д в у х родов. Наше исследование было частью разрабо-
танной программы, проведенной с ц е л ь ю чтобы собрать больше данных об их скрещивае-
мости, о плодовитости гибридов, а т а к ж е об их цитологических и морфологических призна-
к а х . Ае. triuncialis по- разному скрещивается с тетраплоидным и гексаплоидным Triti-
cum. Процент з а в я з ы в а н и я и проращивание гибридных семян были поразительно высо-
кими в комбинации с гексаплоидным Triticum. Плодовитость гибридного поколения F x  
была не очень высокой. Цитологический анализ показал конъюгацию хромосом в мейозе 
у гибридов. Морфологически гибриды в большинстве случаев обладали промежуточ-
ными признаками. Повидимому геномная формула, приданная Ае. triuncialis, требует ре-
визии, для того чтобы объяснить высокое завязывание и прорастание гибридных семян, а 
т а к ж е конъюгацию хромосом в мейозе, наблюдавшиеся в комбинациях Ае. triuncialis и 
тетраплоидных и гексаплоидных видов Triticum. 
Н Е М А Т О Л О Г И Ч Е С К О Е И С С Л Е Д О В А Н И Е М А Т Е Р И А Л О В , И С П О Л Ь З О В А Н Н Ы Х 
Д Л Я П О К Р Ы Т И Я Г Р И Б Н Ы Х Г Р Я Д И В О З М О Ж Н О С Т И З А Щ И Т Ы 
К . Ф А Р К А Ш , И . К О Р О Н Ц И 
Авторы собрали 6 видов покровного материала из 14 хозяйств Венгрии, занимаю-
щихся разведением грибов. На основе математической обработки выяснилось, что извест-
няковый щебень и песок из шахт были незначительными источниками поражения . Из 
известнякового щебня был выделен 1 вид нематод, из парниковой почвы — 12, из торфа — 13, 
из среднесуглинистой полевой почвы — 24 вида нематод. Пропорция микопатологических 
видов составила в известняковом щебне 0,0%, в торфе — 1,14%, в парниковой почве — 
2 , 9 8 % , а в полевой почве — 8 ,28%. Обеззараживание покровных материалов формалином 
(4 литра/м3) по эффективности не оказалось удовлетворительным (39,21% и 45,71%) ни в 
лабораторных, ни в заводских у с л о в и я х . Эффективность специальных нематицидов при 
дозе 100 см3/м3 не оказалась тотальной ни в заводских, ни в лабораторных условиях. Их 
в л и я н и е на p H — незначительное. Несмотря на несовершенное нематицидное действие, 
они оказали благоприятное влияние на урожай. В заводском эксперименте по обеззаражи-
ванию покровных материалов — з а исключением V a p a m — все использованные изделия 
имели тотальное нематицидное в л и я н и е . С точки зрения у р о ж а я наилучшими оказались 
Тгарех , Nemagon, Fumason и Shell D D . 
В Л И Я Н И Е Б Е Н З И М И Д А З О Л А И Е Г О П Р О И З В О Д Н Ы Х НА И Н Т Е Н С И В Н О С Т Ь 
Ф О Т О С И Н Т Е Т И Ч Е С К О Й Ф И К С А Ц И И Д В У О К И С И У Г Л Е Р О Д А В Л И С Т Ь Я Х 
Л Ю Ц Е Р Н Ы И К У К У Р У З Ы 
Л . Х О Р В А Т , Б . И . П О Ж А Р 
Авторы показали значительное усиление интенсивности фотосинтетической фикса-
ции двуокиси углерода под влиянием бензимидазола и его производных в таком раннем 
периоде обработки, когда у ж е можно проявить стимуляцию интенсивности белкового син-
теза, хотя биологическую эффективность, повышающую уровень белков, пока еще нельзя 
показать . Надо подчеркнуть, что стимуляция, вызванная основной базой — больше, чем 
влияние производных. В отношении специфической активности стимуляция, вызванная 
бензимидазолом в листьях кукурузы, намного больше, чем в случае люцерны. Авторы приш-
л и к выводу, что факторы резистенции типа бензимидазола (системных фунгицидов) сти-
м у л и р у ю т фотосинтетическую фиксацию двуокр.си углерода, что является одним из бла-
гоприятных побочных действий этих соединений, совместно со стимуляцией белкового 
синтеза. 
В Л И Я Н И Е Д Е Г Р А Н О Л А НА Ф О Р М И Р О В А Н И Е У С Т Ь И Ц НА С Е М Я Д О Л Ь Н О М 
Л И С Т Е С Е Я Н Ц Е В 
П . Б А Л О Г , А . К Е Р Е С Т Е Ш 
Авторы исследовали влияние Дегранола в концентрациях 10~ 4 М—10~ 2 M на диф-
ференцирующий эпидермис сеянцев л у к а с помощью светового микроскопа. Установлено, 
что в более концентрированных растворах понижается число устьиц на единицу площади, 
а материнские клетки устьиц часто становятся ненормально большими, и их я д р а тоже 
увеличиваются. Форма о к р у ж а ю щ и х клеток эпидермиса в значительной мере не отличается 
от контроля . Авторы сопоставляют свои результаты с результатами, полученными от дей-
ствия к о л х и ц и н а на эпидермис л у к а с одной стороны, и Дегранола — на тканевые культуры 
ж и в о т н ы х и людей — с другой. 
Ц И Т О Л О Г И Ч Е С К О Е И С С Л Е Д О В А Н И Е В Л И Я Н И Я Н Е С К О Л Ь К И Х М У Т А Г Е Н Н Ы Х 
А Г Е Н Т О В НА Г О Р О Х (P ISUM SATIVUM L.) 
В О Х У Н Г , Б . Н А Д Ь - П О Р П А Ц И 
Исследовалось цитологическое влияние нескольких мутагенных агентов на митоз 
и мейоз гороха. Сорта, использованные в эксперименте, по- разному реагировали на раз-
личные обработки мутагеном. При обработке 0 .05% N-нитрозо-метилкарбамидом сорта 
Gloria di Quimper были найдены очень длинные, вытянутые, деформированные клетки. 
В интерфазе наблюдались многоядерные клетки . Под влиянием обработки 0.1 процент-
ным этилметансульфонатом процесс деления проходил нормально. Под влиянием обработ-
ки 0.3 процентным этилметансульфонатом у трех сортов были найдены 2—3-ядерные 
клетки. Рентгеновское облучение при дозе 5, 10 кр не вызвало нарушения деления, но при 
дозе в 15 кр наблюдались хромосомные и хроматидные аберрации. Обработка гамма-лучами 
в 5 кр и 0 .1% этилметансульфонатом в метафазе митоза вызвало сцепление хромосом в 
клубки . В интерфазе встречались 2—3-ядерные клетки. Гамма-облучение при дозах в 
5, 10, 15, 20 и 25 кр сильно з адержало деление у сортов Mansfelder Grüne и Zenith. 
Сорта Gloria di Quimper и Bärdi чувствительно реагировали на гамма-облучение, при 
всех дозах наблюдалось нарушение деления. В метафазе митоза наблюдались хромосомные 
и хроматидные разрывы, в анафазе — хромосомные и хроматидные мосты. Нарушенное де-
ление наблюдалось и в мейозе. В поколении М„ аберрации продолжали появляться в мито-
зе и в мейозе, но частота их по сравнению с поколением М4 сильно снизилась. 
Б Ы С Т Р О Е О П Р Е Д Е Л Е Н И Е С О Д Е Р Ж А Н И Я К А З Е И Н А В П Р О И З В О Д С Т В Е Н Н О М 
Н А Т У Р А Л Ь Н О М М О Л О К Е , С О С О Б Ы М В Н И М А Н И Е М НА П А Т О Л О Г И Ч Е С К О Е 
МОЛОКО 
А . В А Г Н Е Р , И . М Е Р Е Н И , М . Д О Б О Ш К О В А Ч g 
Авторы выработали непосредственный и быстрый метод для определения содержа-
ния казеина в молоке . Принцип метода заключается в том, что казеин исследуемого молока 
обратимо осаждается добавлением ЗМ водного раствора сульфата аммония, потом осадок 
вновь растворяется в 0 ,85% растворе кухонной соли и восстанавливают исходный объем 
молока . Затем с помощью реакции окрашивания белков (амидочерный 10 Б ) фотометри-
чески измеряется содержание казеина полученного раствора . Этим методом исследовалось 
молоко различных четвертей вымени, используя отрицательную и положительную реакцию 
Schalm, и установлено, что по отношению к общему белку содержание казеина составляет 
7 7 — 8 0 % или выше 8 0 % у животных со здоровым выменем. Состав молока , содержащего 
меньше 77% казеина, является ненормальным. Этот метод рекомендуется при приеме моло-
ка по содержанию б е л к а и для анализа на молочном заводе. 
А К Т И В Н О С Т Ь П Е К Т И Н Е С Т Е Р А З Ы У П Я Т И С О Р Т О В И Р А К С К О Й Я Б Л О Н И В 
Р А З Л И Ч Н Ы Х С Т А Д И Я Х З Р Е Л О С Т И 
X. А. АЛ-ДЖАЗИМ, С. X. АЛИ 
Наблюдались изменения в активности пектинэстеразы (ПЭ) у пяти сортов иракской 
яблони в различных стадиях зрелости. Активность энзима была определена с помощью 
титрования карбоксиловой группы, полученной путем гидролиза пектина с разведенным 
N a O H . Полученные результаты показывают, что в этих сортах активность ПЭ увеличива-
л а с ь в период прохождения созревания. Максимальная активность энзима наблюдалась 
в то время, когда фрукты были вполне зрелыми и готовыми к коммерческому сбору. З а 
увеличением активности энзимов затем следовало общее понижение, когда фрукты созре-
ли на дереве. Д а н н ы е указывают и на качественное различие в поведении этих сортов. 
Е С Т Е С Т В Е Н Н А Я П А Р Т Е Н О К А Р П И Я В СОРТАХ Г Р У Ш И 
Й . Н И Е К И 
[ Естественная нартенокарпия 37 сортов груши изучалась в 1968, 1969 и 1970 гг., 
к а ж д ы й год у разного числа сортов. Н а основании результатов установлено, что партено-
карпические плоды являются в первую очередь генетически детерминированной характе-
ристикой сорта. Однако , на ее проявление влияют экологические факторы. Отношение 
завязавшихся партенокарпических плодов к числу созревших плодов Л'ожет меняться из 
года в год. Согласно нашим исследованиям, высокие температуры (20—25°С), преобладаю-
щие во время з а в я з ы в а н и я плодов, положительно в л и я ю т на проявление партенокарпии. 
Согласно величины естественной партенокарпии сорта могут быть разделены на шесть 
групп . Зрелые плоды — либо полностью бессемянные или содержащие мешки, состоящие 
только из семенных оболочек, были получены у 3,4 процента обследованных цветков. В 
исследованных сортах апомиксис не был замечен. 
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JÓZSEF SCHANDL 
(1885 — 1973) 
Józse f Schandl, K o s s u t h Prize w i n n e r academician was followed on his 
last w a y on 17 Ju ly 1973 b y the deep feelings of his f r i ends , admirers , pupils 
and of n u m e r o u s representa t ives of t h e scientific life of H u n g a r y . H u n g a r i a n 
agr icul ture has again los t an o u t s t a n d i n g personal i ty . I t is no t very l ikely t h a t 
one can f i n d agr icul tural experts in H u n g a r y who did not know — if not 
personal ly , a t least t h r o u g h his books — Prof. Schandl , t h e recognized leader 
of H u n g a r i a n animal h u s b a n d r y fo r long decades. W i t h h im an excellent 
teacher h a s gone who, w i t h the power of his persona l i ty and r ichness of his 
knowledge a n d experiences, held his a u d i e n c e spell-bound no t only in t h e course 
of his n e a r l y fo r ty years ' carr ier as a t e a c h e r , bu t of ten in t h e seventh a n d eighth 
decade of his life, too. 
Józse f Schandl w a s born on 27 Apr i l 1885 a t Bakonybé l , a l i t t le village 
in T r a n s d a n u b i a . H a v i n g completed his secondary school and college s tudies , 
he o b t a i n e d a diploma a t t h e Agr icu l tu ra l Academy of Magyaróvár in 1906, 
then in 1909 graduated a t the V e t e r i n a r y College. A f t e r his mi l i t a ry service 
in Vienna he re turned t o t h e V e t e r i n a r y College, where he worked u n d e r the 
guidance of Oszkár W e l l m a n n academic i an and took p a r t in series of experi-
ments of in te rna t iona l impor tance on metabol ism. H e was appo in t ed agri-
cul tura l college d e m o n s t r a t o r in 1911, a n d assistant professor in 1912. Af t e r a 
s tudy t o u r abroad, d u r i n g which h e got acquain ted wi th animal h u s b a n d r y 
in G e r m a n y , Austria, Ho l l and , D e n m a r k and Sweden, he was appo in t ed head 
of the d e p a r t m e n t of a n i m a l p roduc t ion a t t h e Agr icul tura l College of Kolozs-
vár in 1913. After his mi l i tary serv ice in World W a r I he t a u g h t f rom 
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1919 as an ass i s tan t professor a t t h e Agricul tural College of Magyaróvár , t hen 
f r o m 1924 as a fu l l professor a t t h e Facu l ty of Economics a n d later at t h e 
F a c u l t y of Agr icu l tu re of the József Nádor Unive r s i ty of Technica l and Eco-
n o m i c Sciences in Budapes t , a n d f inal ly, as h e a d of the d e p a r t m e n t of animal 
p roduc t ion a t t h e Facu l ty of Agr icul ture of t h e Univers i ty of Agricul tural 
Sciences, until 1948. Parallel w i t h his act ivi ty as a univers i ty professor he per-
f o r m e d the m a n a g e m e n t of t h e Nat ional I n s t i t u t e for Wool Qual i f ica t ion; 
b y developing t h i s ins t i tu t ion a n d organizing t h e herd-book keeping of sheep 
in Hunga ry he r e n d e r e d great services. 
He took a n act ive pa r t in t h e work of va r ious s ta te a n d social organi-
za t ions . He was m e m b e r of t h e Na t iona l Council of Economic Educa t ion , t h e 
N a t i o n a l Council of Vete r inary Hygiene, of t h e Council of Agr icul tura l E x -
per imenta t ion , t h e Nat ional Council of N a t u r a l Sciences, t h e Agricul tura l Sci-
en t i f i c Council, a n d for long yea r s pres ident of t h e Commi t t ee of Animal 
P roduc t ion of t h e Hungar i an A c a d e m y of Sciences. F rom 1948 he worked a t 
t h e Research I n s t i t u t e of An ima l Product ion a n d made inves t iga t ions main ly 
in t h e subject of sheep b reed ing ; then f rom 1951 took over t h e m a n a g e m e n t 
of t h e Ins t i t u t e which he con t i nued up to his r e t i r emen t in 1960. Especial ly 
a t th is last pos t of his he shaped t h e course of research work in more t han one 
f i e ld of animal p roduc t ion for a decade. In 1952 he was confe r red the t i t le of 
D o c t o r of Agr icu l tu ra l Sciences b y the Scient i f ic Qual i f ica t ion Commit tee . 
I n 1953 he was elected cor responding , and in 1960 o rd ina ry m e m b e r by t h e 
genera l assembly of the H u n g a r i a n Academy of Sciences. 
Although t h e consequences of the two Wor ld Wars cas t their shadow 
o n t h e scientific and educa t iona l carrier of József Schandl , he was ac t ive 
pa r t i c ipan t of t h e revo lu t ionary t r a n s f o r m a t i o n of H u n g a r i a n agr icul ture , when , 
in spi te of his a d v e n c e d age, he became a pioneer of l ives tock-breeding m e t h o d s 
t h e impor tance a n d perspect ivic charac ter of which was not a lways recognized 
e v e n by the y o u n g e r expert genera t ions . I t was sheep breeding and wool pro-
duc t ion tha t he a lways regarded as his special l ine, in which n o t only i m p o r t a n t 
w o r k s were pub l i shed by him in t h e Hungar i an a n d foreign l i t e r a tu re , bu t m a n y 
doc to r ' s d isser ta t ions wr i t ten u n d e r his gu idance helped to c lar i fy unse t t l ed 
ques t ions . The breed ing of t h e Hunga r i an comb-wool mer ino is one of t h e 
r e su l t s of his s ign i f icant scient i f ic work. He p e r f o r m e d work b y improving t h e 
mi lk ing capac i ty of the merino s tock , and in t roduc ing the n a t i o n a l regis t ra t ion 
a n d milk record ing of sheep. His invest igat ions were a lways a imed a t c lar i fy-
ing practical ques t ions . In sheep breeding he es tabl ished a school and educa ted 
n u m e r o u s o u t s t a n d i n g exper ts fo r Hunga ry . 
Schandl 's un t i r ing , conscient ious and d e v o t e d ac t iv i ty in writ ing t e x t -
b o o k s and t echn ica l books bes ide his work as a t eache r and in s t i t u t e director , 
a n d other man i fo ld public responsibi l i t ie deserve par t i cu la r a t t en t ion . His 
t ex t -books , in add i t ion to m a k i n g the educa t ion of un ive r s i ty and college 
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s tuden ts more perfect a n d more eff ic ient , also served as a guide for t h e prac t i -
cal exper t s for decades. 
F o r his ou t s t and ing ac t iv i ty József Schandl was repea ted ly g iven s ta te , 
social a n d scientific decora t ions . He received the Orde r of the Red B a n n e r in 
1954, t h e Kossu th Prize in t h e same yea r , then in 1960 t h e Order of L a b o u r ; 
he was a w a r d e d an h o n o r a r y d o c t o r a t e a t t he U n i v e r s i t y of Agr icu l tu ra l 
Sciences, Gödöllő, and a t t h e H u m b o l d t Univers i ty , Ber l in . 
W i t h Schandl 's d e a t h a life r ich in results ended . His memory , t each ing 
and e x a m p l e will, however , survive a n d remain wi th u s . 
A . H O R N 
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PHYSIOLOGICAL STUDIES 
ON SALT TOLERANCE IN PISUM SATIVUM L. 
I . G E R M I N A T I O N A N D S E E D L I N G G R O W T H 
B y 
D . C. U P R E T Y , M . N . S A R I N 
I N D I A N A G R I C U L T U R A L R E S E A R C H I N S T I T U T E , N E W D E L H I 
The i n t e r a c t i v e effect of soil sa l in i ty a n d g r o w t h regu la to r s , on t h e g e r m i n a t i o n , 
seedling s u r v i v a l a n d seedling g r o w t h of two va r i e t i e s of Pisum sativum L . w a s s t u d i e d . 
I t was obse rved t h a t soil salinity s i g n i f i c a n t l y dep re s sed g e r m i n a t i o n in t h e t w o va r ie t i e s 
of peas . This d e l e t e r i o u s effect on g e r m i n a t i o n w a s d u e t o (a) i nh ib i t i on of s p r o u t i n g of 
seeds, (6) s lower v e l o c i t y of g e r m i n a t i o n and (c) m o r t a l i t y of seedling. A n a p p l i c a t i o n of 
P h o s f o n - D to t h e soil amel io ra ted t h e adve r se e f f e c t of soil sa l in i ty on g e r m i n a t i o n n o t 
on ly by e n h a n c i n g t h e sprout ing of s e e d s b u t also b y s ign i f i can t ly r e d u c i n g t h e m o r t a l i t y 
r a t e . The i m p r o v e m e n t in seedling g r o w t h as a r e s u l t of t h e P h o s f o n - D t r e a t m e n t was 
d u e to its i n c r e a s i n g t h e dry w e i g h t of t he seedl ings . GA 3 a p p l i c a t i o n i m p r o v e d t h e 
e longa t ion of t h e p l u m u l e and t h e r a d i c l e b u t cou ld n o t ame l io r a t e t h e de le t e r ious e f fec t 
of soil sal ini ty o n ge rmina t ion , s eed l ing su rv iva l , r a t e of g e r m i n a t i o n a n d d r y we igh t of 
seedlings. 
Introduction 
T h e stress d u e t o the excess ive a c c u m u l a t i o n of sal ts in t h e soil is ex-
p e r i e n c e d by m o s t of t h e crop p l a n t s , as sa l ine soils a re widely d i s t r i b u t e d in 
a r a b l e l ands of I n d i a . G e r m i n a t i o n h a s i n v a r i a b l y been r e p o r t e d t o b e one of 
t h e m o s t suscep t ib le phases to s a l t i n j u r y a n d t h e adve r se e f fec t soil sa l in i ty 
had on i t was said t o b e due to t h e o smo t i c i n h i b i t i o n of w a t e r i n t a k e b y t h e 
i m b i b i n g seeds or b y t h e a c c u m u l a t i o n of t ox ic q u a n t i t i e s of c o n s t i t u e n t ions 
of sa l ine soil or o t h e r w i s e b y a d e r a n g e d m e t a b o l i s m ( B E R N S T E I N — H A Y W A R D 
1958). T h e a u t h o r s sugges t ing t h e a b o v e h y p o t h e s i s d rew t h e i r conc lus ion 
e i t h e r f r o m t h e s t u d i e s on i soosmot ic so lu t ion or t h e a c c u m u l a t i o n of specif ic 
ions or sal t i n d u c e d a l t e r a t i ons in a n y p h a s e of m e t a b o l i s m . These t e c h n i q u e s 
a re h e l p f u l in t h e e luc ida t ion of t h e gross sa l t d a m a g e b u t do n o t p r o v i d e 
conc lus ive ev idence f o r t h e prec ise e f fec t , b e c a u s e t h e r e is no poss ib i l i ty of 
r e c o n f i r m i n g t h e r e s p o n s e s b y r e v e r s i n g t h e sa l t s t ress . Such a r e v e r s a l of sal t 
d a m a g e will o b v i o u s l y a f fo rd a b e t t e r m e a n s t o check t h e obse rved responses . 
T h e reve r sa l m e t h o d o l o g y will h a v e a n a d d e d a d v a n t a g e , as i t m a y p r o v i d e 
t h e b a s i s for d e v e l o p i n g t e chn iques wh ich could b e used fo r i m p r o v i n g t h e 
seed g e r m i n a t i o n a n d seedling g r o w t h . 
I n t h e p r e s e n t s t u d y , t h e r e f o r e , a n a t t e m p t w a s m a d e t o u n d e r s t a n d t h e 
e f f ec t of soil sa l in i ty on g e r m i n a t i o n , seedl ing s u r v i v a l and seedl ing g r o w t h of 
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t w o var ie t ies of Pisum sativum L . G r o w t h r e g u l a t o r s such as Gibbere l l ic acid 
(GA 3 ) and P l i o s f o n - D were t e s t e d fo r t h e r eve r sa l of t h e sal t e f fec t . Pisum 
sativum L. was se lec ted for t h i s s t u d y b e c a u s e t h i s c rop has b e e n r a t e d as 
s e n s i t i v e to sal t i n j u r y ( B E R N S T E I N — H A Y W A R D 1958) and also b e c a u s e it is 
an i m p o r t a n t l e g u m e grown in t h o s e p a r t s of t h i s c o u n t r y which h a v e large 
a r e a s of salt a f f e c t e d l and . 
Material and method 
Seeds of two v a r i e t i e s of Pisum sativum L. , i.e. ' R i m p u s ' a n d 'Vares ' were sown in pet r i -
d i shes conta in ing (a) unsa l in ized soil (E lec t r i ca l C o n d u c t i v i t y (E.C.) of the s a t u r a t i o n e x t r a c t 
of t h e soil was 3.5 m m h o s . / c m a t 25°C), (b) soil a r t i f ic ia l ly sal inized by t h e a d d i t i o n of an equa l 
m i x t u r e of sodium ch lo r ide and ca lc ium chlor ide to ra ise t h e E.C. of t h e s a t u r a t i o n e x t r a c t of 
t h e soil t o 8.0 m m h o s / c m a t 25°C (sa l in ized soil), (c) sal inized soil suppl ied w i th 16 m g of 2,4-
d ich lo robenzy le t r i b u t y l phos fon ium chlor ide ( P h o s f o n - D ) pe r 300 g of soil, (d) sal inized soil 
s u p p l i e d wi th 12 m g of gibberell ic acid (GA 3) per 300 g of soil a n d (e) salinized soil suppl ied 
w i t h a m i x t u r e of G A 3 a n d P h o s f o n - D (s imilar c o n c e n t r a t i o n ) . Var ious c o n c e n t r a t i o n s of these 
g r o w t h regula tors w e r e t e s t e d and i t w a s f o u n d t h a t w i t h t h e a b o v e - m e n t i o n e d doses these 
c h e m i c a l s showed t h e i r m a x i m u m e f f e c t o n g e r m i n a t i o n (UPRETY 1971). 
F i f t een seeds w e r e sown in each p e t r i d i s h and these were k e p t in a g e r m i n a t i n g c h a m b e r 
a t 27° ( ± 2 ° C ) . T e n pe t r i d i shes were u s e d fo r each t r e a t m e n t combina t i on . 
Seeds showing a b o u t a mi l l imeter of radicle g r o w t h were ascr ibed as ' g e r m i n a t e d ' and a 
r e c o r d of such g e r m i n a t e d seeds was k e p t a t 4 day i n t e r v a l s f r o m 4 to 20 d a y s a f t e r sowing. 
T h e n u m b e r of seedl ings t h a t su rv ived a m o n g s t t h e g e r m i n a t e d seeds on t h e 20 th d a y a f t e r 
s o w i n g were also r e c o r d e d . The r a t e of g e r m i n a t i o n w a s ca l cu la t ed by KOTOWSKI'S m e t h o d 
(1926) . Observa t ions w e r e also r ecorded o n t h e l e n g t h of t h e rad ica l and p lumule a n d the d ry 
w e i g h t of the seedl ing 96, 120 a n d 144 h o u r s a f t e r sowing. All t h e d a t a were a n a l y s e d s ta-
t i s t i c a l l y by ana lys i s of var iance . 
Results 
T h e resu l t s of g e r m i n a t i o n , coef f ic ien t of ve loc i ty of g e r m i n a t i o n , seedl ing 
s u r v i v a l , l eng th of p lumule , l e n g t h of rad ic le a n d d r y we igh t of seedl ing are 
s h o w n in Tab les 1, 2, 3, 4, 5 a n d 6 r e spec t ive ly . 
Soil sa l in i ty s ign i f i can t ly depres sed t h e g e r m i n a t i o n of seeds a t all t h e 
s t a g e s i n v e s t i g a t e d in b o t h t h e v a r i e t i e s . G e r m i n a t i o n r eached a b o u t m a x i m u m 
8 d a y s a f t e r sowing in unsa l in ized soil w h e r e a s i t w a s c o n t i n u e d u p t o 16 and 12 
d a y s u n d e r sa l in ized soil in v a r . ' R i m p u s ' a n d 'Vares ' , r e spec t ive ly . Seeds 
s o w n in P h o s f o n - D - t r e a t e d sa l in ized soil, showed a s ign i f i can t e n h a n c e m e n t in 
t h e i r g e r m i n a t i o n p e r c e n t a g e as c o m p a r e d t o t h o s e in u n t r e a t e d sa l in ized soil , 
b u t t h i s response w a s observed o n l y 12 d a y s a f t e r sowing in v a r . ' R i m p u s ' and 
8 d a y s a f t e r sowing in va r . ' V a r e s ' . An a p p l i c a t i o n of GA 3 a n d a c o m b i n e d 
t r e a t m e n t of G A 3 a n d P h o s f o n - D to t h e sa l ine soil increased t h e g e r m i n a t i o n 
of s eeds a t t h e i n i t i a l s tages (4 d a y s a f t e r sowing) , w h e r e a s a m a r k e d depress ion 
w a s observed fo r t h e res t of t h e pe r iod in G A 3 - t r e a t e d sal inized soil. T h e r e was 
n o s ign i f ican t e f f e c t of t h e c o m b i n e d a p p l i c a t i o n of GA 3 and P h o s f o n - D a t 
l a t e r s tages (Tab le 1). 
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Table 1 
Interactive effect of soil salinity and growth regulators on the germination of seeds 
(Germination percentage) 
Variety Days af ter 
sowing 
Unsalinized 
soil 
Salinized 
soil 
Phosfon-D-
t rea ted 
salinized 
soil 
GA,-
treated 
salinized 
soil 
G A , + 
Phosfon-D-
t rea ted 
salinized 
soil 
C.D. at 
5% P 
4 35 12 13 30 20 4.8 
8 72 35 35 40 40 4.4 
RIMPUS 12 73 60 67 50 62 3.7 
16 73 66 72 58 66 3.8 
20 73 66 72 58 66 3.8 
4 45 27 27 36 34 6.1 
8 82 42 57 46 50 7.3 
YARES 12 84 65 73 55 62 3.7 
16 84 65 73 59 62 3.8 
20 84 65 73 59 62 3.8 
Table 2 
Interactive effect of soil salinity and growth regulators 
on the coefficient of velocity of germination 
Variety 
Unsalinized 
soil 
Salinized 
soil 
Phosfon-D-
treated 
salinized 
soil 
GaA-
t rea ted 
salinized 
soil 
GA, -{-
Phosfon-D-
treated 
salinized 
soil 
C.D. a t 
5% P 
RIMPUS 6.0 4.1 4.9 3.6 4.1 1.2 
VARES 6.9 4.0 4.5 3.6 4.6 1.5 
Table 3 
Interactive effect of soil salinity and growth regulators 
on the survival of seedlings 
(Percentage of survived seedlings 20 days after sowing) 
Variety 
Unsalinized 
soil 
Salinized 
soil 
Phosfon-D-
treated 
salinized 
soil 
GA3-
t r ea t ed 
salinized 
soil 
GA, + 
Phosfon-D-
treated 
salinized 
soil 
C.D. at 
5% P 
RIMPUS 93 85 92 77 82 5.8 
VARES 96 75 89 75 81 6.6 
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Table 4 
Interactive effect of soil salinity and growth regulators on the length of plumule 
(Cms) 
Var ie ty 
H o u r s af ter 
sowing 
Unsalinized 
soil 
Salinized 
soil 
Phoefon-D-
t rea ted 
salinized 
soil 
GA3 
t rea ted 
salinized 
soil 
GA, + 
Phosfon-D-
t rea ted 
salinized 
soil 
C.D. at 
5% P 
96 0.63 0.24 0.15 0.83 0.60 0.25 
R I M P U S 120 2.84 1.90 1.50 3.30 3.12 0.53 
144 5.82 4.20 2.92 5.44 5.42 1.22 
96 0.96 0.73 0.58 1.42 0.79 0.20 
V A R E S 120 3.50 2.16 1.64 4.70 4.32 0.84 
144 7.40 4.72 3.50 7.00 7.94 1.86 
Table 5 
Interactive effect of soil salinity and growth regulators on the length of radicle 
(Cms) 
Varie ty 
H o u r s a f te r 
sowing 
Unsalinized 
soil 
Salinized 
soil 
Phosfon-D-
treated 
salinized 
soil 
GA3 
t reated 
salinized 
soil 
GAS + 
Phosfon-D-
t rea ted 
salinized 
soil 
C.D. at 
5% P 
96 3.68 2.42 1.58 3.54 3.34 0.16 
R I M P U S 120 5.48 3.76 2.92 5.70 4.00 1.13 
144 8.40 6.54 4.64 8.42 7.08 1.03 
96 5.02 2.80 2.14 4.14 2.90 0.31 
V A R E S 120 8.70 6.44 4.14 7.12 5.50 1.21 
144 10.94 7.76 5.66 10.34 8.30 1.17 
Table 6 
Interactive effect of soil salinity and growth regulators on the dry weight of seedling 
( g ) 
Var ie ty 
H o u r s af ter 
sowing 
Unsalinized 
soil 
Salinized 
soil 
Phosfon-D-
treated 
salinized 
soil 
GA3 
t reated 
salinized 
soil 
GA3 + 
Phosfon-D-
treated 
salinized 
soil 
C.D. at 
5% P 
96 0.097 0.071 0.096 0.065 0.087 0.008 
R I M P U S 120 0.115 0.088 0.100 0.076 0.098 0.008 
144 0.130 0.094 0.108 0.087 0.103 0.013 
96 0.090 0.074 0.076 0.056 0.079 0.013 
V A R E S 120 0.101 0.078 0.087 0.067 0.079 0.011 
144 0.112 0.082 0.101 0.075 0.095 0.010 
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In order to unde r s t and t h e inf luence of soil sal inity on t h e r a t e of ger-
minat ion , t h e coefficient of t h e veloci ty of ge rmina t ion was ca lcula ted . I t was 
observed t h a t soil sal ini ty b r o u g h t abou t a m a r k e d reduc t ion in t h e r a t e of 
germinat ion in bo th t h e var ie t ies . The app l ica t ion of P h o s f o n - D alone as well 
as in a combina t ion wi th GA 3 did no t br ing a b o u t a n y s ignif icant i m p r o v e m e n t 
in the coeff icient of t h e veloci ty of ge rmina t ion unde r saline condi t ions. H o w -
ever, t he appl ica t ion of GA 3 to salinized soil f u r t h e r r e t a r d e d t h e velocity of 
germinat ion (Table 2). 
Soil sa l in i ty not only reduced ge rmina t ion b u t also b r o u g h t a s ignif icant 
reduct ion in t h e pe rcen tage of t h e survival of seedlings. An appl icat ion of 
Phosfon-D to salinized soil increased t h e n u m b e r of surviving seedlings, so m u c h 
so, t h a t t h e y were s igni f icant ly more t h a n those grown in u n t r e a t e d salinized 
soil or soil t r e a t e d wi th o the r growth regula tors . An appl ica t ion of GA3 h a d a 
f u r t h e r adverse effect on t h e survival of seedlings in va r . ' R i m p u s ' b u t no 
conspicuous effect of th is t r e a t m e n t was observed in va r . 'Vares ' . There was no 
signif icant change in t h e survival of seedlings due to t h e combined appl icat ion 
of GA3 and Phosfon-D in salinized soil (Table 3). 
In add i t ion to ge rmina t ion , t h e s u b s e q u e n t growth of t h e seedlings, as 
measured b y the i r e longat ion and d ry weight , was also adverse ly affected b y 
soil sal ini ty. This deleter ious effect was man i fes t a t all t h e s tages inves t iga ted . 
An appl icat ion of Phos fon-D to salinized soil r educed t h e l eng th of the radicle 
more t h a n t h e GA3 or GA 3 and Phos fon-D t r e a t m e n t s reduced seedl ing g rowth . 
These two l a t t e r t r e a t m e n t s , however , m a r k e d l y increased t h e radicle g rowth . 
The inf luence of soil sa l in i ty and growth- r egu la to r t r e a t m e n t s on p lumule 
length was m o r e or less s imilar to t h a t on radicle growth (Table 4 and 5). 
The d r y weight of seedlings, grown in Phos fon-D- t r e a t e d salinized soil, 
was s ignif icant ly higher t h a n t h a t of those grown in u n t r e a t e d , GA3- t r e a t e d 
and GA 3 - and Phos fon -D- t i e a t ed salinized soil measu red 96 and 144 hours a f t e r 
sowing in v a r . ' R i m p u s ' a n d 144 hours a f t e r sowing in va r . 'Vares ' . An appli-
cat ion of GA3 b rough t a b o u t a m a r k e d reduc t ion in t h e d ry weight of seedlings, 
whereas t h e combined t r e a t m e n t of GA3 and Phos fon-D increased the d r y 
weight of seedlings a t 96 and 120 hours a f t e r sowing in va r . ' R i m p u s ' and 144  
hours in va r . 'Vares ' (Table 6). 
The deleter ious effect of soil sa l in i ty on germina t ion has been observed 
bo th as de lay in germina t ion as well as reduc t ion in t h e popu la t ion of germi-
n a t e d seeds in various species of cereals and legumes (AYERS et al. 1952,  
G E O R G E — W I L L I A M S 1 9 6 4 , D O N O V A N — D A Y 1 9 6 9 ) . The p re sen t f ind ing w i th 
t h e pea no t only conf i rmed these observa t ions h u t d e m o n s t r a t e d t h a t t h e 
deleterious effect of soil sa l in i ty on f ina l ge rmina t ion was med ia t ed b y (a) in-
hibi t ion of sp rou t ing of seeds (b) lower veloci ty of germina t ion a n d (c) mor t a l i t y 
of seedlings. 
Salt d a m a g e has been repor ted to be m a n i f e s t no t only in t h e germinat ion 
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phase b u t also during t h e subsequent g rowth of seedlings (AYERS et al. 1952,  
P E A R S O N et al. 1 9 6 6 ) . I n t h e present s t u d y a decrease in early seedling growth 
was also observed as ind ica ted by t h e lower e longat ion of t h e p lumule and 
radicle a n d t h e reduced d ry weight of t h e seedling. 
T h e amel iorat ion of salt i n j u r y to germinat ion was achieved b y an 
app l ica t ion of G A 3 b y K A H N et al. ( 1 9 5 7 ) in l e t tuce seeds and C H A U D H R I — 
W I E B E ( 1 9 6 4 ) in w h e a t seeds. O D E G A B A R O — S M I T H ( 1 9 6 9 ) succeeded in im-
proving t h e germina t ion of Lactuca sat.iva seeds by t h e appl icat ion of k ine t in . 
In t h e p re sen t s t udy w i t h peas it was observed t h a t only an appl ica t ion of 
P h o s f o n - D to saline soil apprec iably improved the germina t ion of seeds while 
GA3 and a combina t ion of GA3 and Phos fon-D, a l though init ial ly s t imu la t ed 
t h e ge rmina t ion it could no t f inal ly improve the same. F u r t h e r , t h o u g h t h e 
Phos fon -D t r e a t m e n t could not i m p r o v e t h e e longat ion of the p lumule and 
radicle as it is a g rowth r e t a r d a n t ( C A T H E Y 1 9 6 4 ) , i t amel iora ted t h e adverse 
effect of soil salinity on d r y - m a t t e r p roduc t ion . The increase in t h e e longat ion 
growth of t h e seedling due to GA3 is a usual response of gibberell ic acid 
V S T U A R T — C A T H E Y 1 9 6 4 ) h u t it could no t enhance t h e d r y - m a t t e r p roduc t ion . 
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QUALITATIVE AND QUANTITATIVE STUDY 
AND BIOLOGICAL IMPORTANCE 
OF AUXINS OCCURRING IN COTYLEDONS 
By 
M . V A R G A , I . L É N Á R T 
D E P A R T M E N T O F B O T A N Y , J Ó Z S E F A T T I L A U N I V E R S I T Y , S Z E G E D 
B y muti lat ing and removing the coty ledons of hypocotyle cutt ings from various 
seedlings it has been proved that the cotyledons induce an intens ive hormone act iv i ty 
st imulating the root formation which cannot be replaced by the act ivi ty of the shoot 
apex. Thus the main hormone source initiating the root formation is in every case the 
cotyledon. Since the exogenous IAA replaces to a great extent the removed cotyledons , 
and because the TIBA ring smeared below the cotyledons of decapitated hypocoty le 
cuttings prevents the format ion of adventive roots, the st imulant originating from the 
cotyledons is identical with IAA. From coty ledons of lupine 13—14 different indole 
compounds were isolated and most of tbem identif ied. In the coty ledons of dry seeds 
all known forms of IAA were present in a preformed state. In the course of germination 
the free I A A shows an induced synthesis, and the initial rapid growth of auxin takes 
place by the reutilization of tryptophan released with the hydrolysis of proteins. Of the 
IAA conjugates considerable amounts of indole-acetyl-aspartate and indoleacetyl-/?-D-
glucose and arabinose, and, as another form of auxin, also a low amount of IAA bound 
to macromolecules can be found in the cotyledons. The level of the bound IAA forms 
rapidly decrease from the beginning of the germination which suggests their playing the 
role of some kind of reserves. In the cotyledons the conversion of tryptophan-2- 1 4C —>-
14C-IAA has in vivo been realized and a large part of labelling has accumulated in the 
root initials. 
Introduction 
I t is a we l l -known f a c t t h a t a local ly h igher a u x i n c o n c e n t r a t i o n in 
v a r i o u s p a r t s of t h e p lan t s r e su l t s in root f o r m a t i o n , and t h a t in t i ssue c u l t u r e s 
t o o , an aux in s u r p l u s c o m p a r e d t o t h e o t h e r h o r m o n e s f a v o u r s t h e in i t i a t ion of 
r oo t s . This ru l e p l a y s an i m p o r t a n t role in t h e d i f f e r e n t i a t i o n of organs , in t h e 
p h e n o m e n a of p o l a r i t y and r e s t i t u t i o n . 
I t was in t h e course of g rowth -phys io log i ca l i n v e s t i g a t i o n s m a d e w i t h 
v a r i o u s h y p o c o t y l e cu t t ings t h a t t h e ques t ion a rose : where t h e a u x i n - i n d u c i n g 
r o o t f o r m a t i o n in t h e h y p o c o t y l e s of y o u n g seedl ings o r ig ina tes f r o m . H o r m o n e 
sources m a y b e , n a m e l y , t h e k n o w n sites of I A A synthes i s , t h e apica l b u d a n d 
t h e p r i m a r y l eaves , and — acco rd ing to o u r obse rva t i ons — t h e c o t y l e d o n s 
t o o . W e t h e r e f o r e set t h e a i m of p e r f o r m i n g de t a i l ed s tud ies w i t h a n u m b e r of 
p l a n t s on t h e i m p o r t a n c e of co ty l edons in r o o t f o r m a t i o n , d e t e r m i n i n g t h e 
a m o u n t s a n d c h a n g e s of level of I A A f o r m s f o u n d in t h e co ty l edons , f u r t h e r , 
of a t t e m p t i n g t o i n t e r p r e t t h e biological i m p o r t a n c e of t h e s e aux in f o r m s . 
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Material and method 
The experiments were performed with seedlings of cucumber (Cucumis sativus L. 
"Rajnai"), pumpkin (Cucurbita pepo L. "Korai fürtös") and lupine ( L u p i n u s albus L. "Gyula-
tanyai édes"). 
Rooting of cuttings. The seedlings were raised in a growth chamber, in perlite containing 
70 per cent water, at a temperature of 24°C and light intensity of 8000 lux. The isolated shoots 
of f ive-days-old seedlings were cut to a length of 3.5 cm and f ixed in a wire net covering glass 
vessels to develop roots in Hoagland solution containing 1 per cent saccharose. Root ing took 
six days, while the solution was renewed in the vessels every two days. The extent of root 
formation was determined by measuring the number and mass of roots formed per hypocotyle. 
Each treatment was performed with 10 cuttings in four replications. 
Extract ion and chromatography of indole compounds. The methanol extract made of 
the tissue homogenizate was purified by shaking it with petroleum ether concentrated by 
evaporation in vacuum, then chromatographed on silicagel- G layer with a solvent of chloro-
form-ethylacetate-formic acid ( 5 : 4 : 1 ) and isopropanoIe-7% ammonia-water ( 8 : 1 : 1 ) 
( V A R G A - ^ B I T Ó 1 9 6 8 ) . 
The indole compounds were identified on the basis of the Ry values compared to those 
of the synthetic compounds, the colour obtained with Ehrlich's reagent and the UV fluorescence 
and UV absorption spectra. 
Quantitative determination of free I A A and IAA conjugates. The corresponding 
chromatogram spots were scraped off the plate, eluated with methanol, and the amount of 
material found in the eluate measured with a Spektromom 202 photometer at 280 nm 
( F L E T C H E R — Z A L I K 1 9 6 4 ) . 
IAA bound to macromolecules was measured with the modified method of GALSTON et al. 
(1964). From the homogenized tissue all free IAA and IAA conjugates were removed by repeat-
ed extraction, then the tissue pulp was suspended in 2 N NaOH and hydrolysed at 60° С for 3 
hours. After being centrifuged the hydrolyzate was acidified with HCl to pH 3, shaken three 
times with peroxide-free ethylether, and the collected etheric fraction — which contained 
the IAA released from the macromolecules —• was evaporated to dryness. The material taken 
up with methanol was chromatographed in the above described way, and the I A A con-
centration measured by spectrophotometry. 
In the isotope studies carboxyl-14C-IAA (Szeged University, Department of Radio-
chemistry) and tryptophan-2-1 4C (Central Research Institute of Chemistry) were used. The 
specific act ivity of the labelled IAA was 3.65 mCi/mM, that of the tryptophan 6.5 mCi/mM. 
The autoradiograms were prepared on a FORTE High Speed X - R a y fi lm with an exposition 
time of 4 days. 
The protein content was measured by a turbidimetric method, using serum albumine as 
a standard, according to BAGI—FARKAS (1967). 
Each chemical analysis was made in three replications, with two parallels. 
Results 
I t can be established for all three exper imenta l p l an t s t h a t the ex ten t of 
root fo rmat ion — expressed either by t he number or by t h e mass of t he roots — 
is mostly propor t ionate t o t h e surface of the cotyledon (Table 1). R o o t for-
mation is t h u s initiated b y a hormonal induct ion f rom the cotyledons, there-
fore, their mut i la t ion considerably reduces, and their removal almost complete-
ly prevents t he format ion of advent i t ious roots (Fig. 1). 
In all cases the e x t e n t of root fo rmat ion is the highest when, besides the 
shoot apex , t he cotyledons too are present . Essentially fewer roots are formed 
when only t he leafy a p e x is left un touched than when the cotyledons are 
present wi th the apex removed (Figs. 2 and 3). Thus, in t he advent i t ious root 
formation of young shoot cut t ings t he cotyledon is a more impor tan t — one 
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Table 1 
Dependence of hypocotyl• root formation on the presence 
and surface of cotyledons (6th day) 
Cotyledon 
Cucumber Lupine Pumpkin 
surface, 
% roo t 
n u m b e r 
root weight , 
mg 
root 
n u m b e r 
roo t weight, 
mg 
roo t 
number 
root weight, 
mg 
1 0 0 . 0 2 0 . 1 4 8 . 1 1 4 . 4 9 8 . 0 1 7 . 2 8 2 . 0 
7 5 . 0 1 7 . 3 3 5 . 2 1 1 . 8 7 1 . 2 1 4 . 7 6 3 . 2 
5 0 . 0 1 0 . 5 2 0 . 7 9 . 6 5 2 . 4 1 0 . 1 3 1 . 4 
2 5 . 0 7 . 6 5 . 5 6 . 5 2 3 . 2 6 . 3 1 2 . 2 
1 2 . 5 3 . 2 2 . 0 3 . 2 8 . 1 2 . 9 3 . 9 
0 . 0 1 . 5 0 . 4 2 . 1 3 . 0 2 . 0 0 . 8 
Fig. 1. Adventitious root formation of cucumber-hypocotyl cuttings in the case of different 
cotyledon surfaces (%) 
m i g h t as well say t h e main — source of auxin, while t h e apex is of m u c h lower 
impor t ance ; the q u a n t i t a t i v e r a t i o of the ho rmone or iginat ing f r o m them is 
a b o u t 3 : 7 in c u c u m b e r and p u m p k i n and 2.4 : 4 in lupine, in f a v o u r of the 
co ty ledon . So in t h e case of y o u n g seedlings the a p e x plays b u t a subord ina te 
ro le in supplying ho rmone t r a n s l o c a t i n g to the base . 
Exogenous I A A (1 and 10 p p m ) added to t h e roo t ing med ium can replace 
— t h o u g h only to some extent — t h e s t imulus or ig ina t ing f rom the cotyledons; 
it is, however , able t o replace comple te ly the ac t ion of t h e removed shoot apex 
(Table 2). This sugges ts again t h a t t h e hormone induc t ion or iginat ing f r o m the 
co ty ledons is m o r e i m p o r t a n t , a n d is a t t he same t i m e an indirect evidence of 
t h e root - forming f a c t o r t r a n s p o r t e d f r o m the co ty ledons being IAA. 
The 2,3,5-tri iodobenzoic ac id (TIBA) ring smeared below t h e cotyledons 
of decapi ta ted h y p o c o t y l cu t t ings inhibi ts root f o r m a t i o n a lmost completely 
(Fig. 4). Since T I B A is a specific b locking agent of t h e bas ipeta l ly polar t rans-
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1 2 3 1 2 3 
p&l shoot a p e x * cotyledons 
shoot apex 
^ c o t y l e d o n s 
Fig. 2. Effect of the presence and removal of the apical bud on the number of adventit ious 
roots formed on the hypocoty l . (1 = b o t h the apical bud and the cotyledons are present, 
2 = only the apical bud is present; 3 = only the cotyledons are present) 
100-
80 
6 0 -
' 4 0 ' 
2 0 -
Cucumber Lupine Pumpkin 
1 2 3 1 2 3 
s h o o t a p e x + co ty l edons 
2 shoot a p e x 
F l c o t y l e d o n s 
Fig. 3. Dependence of the mass of advent i t ious roots on the presence or removal of the apical 
bud. (1 = both the apical bud and the coty ledons are present; 2 = only the apical 
bud is present; 3 = on ly the cotyledons are present) 
p o r t of I A A ( K U S E 1 9 5 3 , H A Y 1 9 5 6 , N I E D E R G A N G - K A M I E N — SKOOG 1 9 5 6 ,  
etc . ) , t h e hormone or ig inat ing f r o m t h e cotyledons and inducing root fo rmat ion 
is rea l ly identical w i t h IAA. 
The above resu l t s agree in m a n y respec ts wi th those ob ta ined by 
K A T S U M I et al. (1969) and A U N G (1972) who also po in ted out t h e y o u n g coty-
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Table 2 
Boot formation of hypocotyls in the presence of IA A, 
with and without cotyledons or shoot apex (6th day) 
Cucumber Lupine P u m p k i n 
Hypocoty l cutt ing number of roots number of roo ts number of r o o t s 
control IAA 1 p p m control IAA 10 p p m control I A A 10 p p m 
Shoot apex and cotyledons 
are present 19.7 24.5 13.9 22.0 15.4 23.1 
Shoot apex present, cotyle-
dons removed 5.0 9.0 5.9 7.1 5.8 7.2 
Cotyledons present, shoot 
apex removed 13.7 25.2 9.8 21.1 10.3 21.6 
30 
25-
20 
E 
g 1sj 
^ control 
I Tiba 
Lupine 
9 0 
8 0 
7 0 -
at 
E 60 
с 
— 5 0 -
Ol 
Ol 
S 4 0 -
о 
О 
3 0 -
2 0 -
10-
Cucumber Lupine 
Fig. 4. Effect of TIBA ring smeared below the cotyledons on the root formation of cucumber 
and lupine hypocotyls. (1.5 per cent TIBA in lanolin paste) 
ledons to be t h e p r imary places of the roo t -p romot ing subs tances which m a y in 
the f i r s t place he indole-auxins . 
The root - in i t ia t ing role of IAA t r a n s p o r t e d f r o m t h e co ty ledons is 
proved by t h e au to rad iog rams , seen in Fig. 5, too. According to the ev idence of 
these au to rad iog rams t h e rad ioac t iv i ty of carboxyl- 1 4 C-IAA injected i n t o t h e 
cotyledons accumula tes in a great measure in the root in i t ia ls of hypoco ty les , 
and appea r s in the deve loped adven t i t ious roots too. According to o u r in-
vest igat ions. some 75—80 pe r cent of t h e labell ing found in the root in i t ia l s 
belongs inva r i ab ly to IAA, a n d only abou t 20 —25 per cent t o other c o m p o u n d s 
in which t h e 1 4 C0 2 released b y decarboxyla t ion during t h e metabol ism of I A A 
has become incorpora ted . 
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Fig. 5. Accumulation of 14C-IAA in the root initials of cucumber hypocoty l cuttings. (Auto-
radiograms prepared from 2 and 6 days old samples) 
Beyond t h e s e indirect examina t ions t h e role of co ty ledons as sources of 
I A A , and t h e f a c t tha t IAA lias a diversified metabolism in the young co ty -
ledons have b e e n proved b y d i r ec t chemical analyses too. 
In the co ty ledons of l u p i n e — when d r y as well as a t t h e age of 2, 4, 6 
a n d 8 days — 13 — 14 d i f ferent indole c o m p o u n d s were po in t ed out wi th T L C . 
These indole der iva t ives were found in all samples , t h o u g h their quan t i t i e s 
v a r i e d according to the age a n d condition of the cotyledons . Of t h e m t h e 
following ones could be i den t i f i ed : t r y p t o p h a n , N-ma lony l t ryp tophan , t r y p t -
amine , 5 -hydroxy- indoleace t ic acid, I A A , indole-3-acetonitr i le, indole-3-
methano l , IAA-glucosides, I A A - a s p a r t a t e . 
The q u a n t i t a t i v e changes of active and mobi le free I A A in the co ty ledons 
of lupine d u r i n g t h e germina t ion of the seed a re shown in F ig . 6. As it can he 
seen, the f ree I A A is present in the co ty ledons of dry seeds (0 day) in a p re -
f o r m e d s ta te . I t s quan t i ty increases to a considerable e x t e n t u p to the 6tli d a y 
of germinat ion — certainly as a result of a n induced syn thes i s of new IAA 
molecules —, t h e n , with t h e cotyledons dep le t ed , shows a m a r k e d decrease , 
t h a t is the a u x i n is gradual ly t r anspor t ed . T h u s , the a u x i n content of co ty -
ledons has w i t h all ce r t a in ty an i m p o r t a n t role in ge rmina t ion and in the 
g rowth of t h e y o u n g seedling. 
The concen t ra t ion of f r e e IAA increases parallel wi th t h e changes in t h e 
t r y p t o p h a n ( T P P ) content of t h e cotyledons. Namely , du r ing the rapid h y d r o -
ly t i c decomposi t ion of the r e se rve pro te ins t h e T P P c o n t e n t conspicuously 
increases (Fig. 7). A par t of t h e released T P P is certainly reuti l ized as a p re -
cursor in t h e I A A biosynthesis t ak ing place in t h e young coty ledons . 
This t h e o r y is suppor ted also by t h e resu l t s of inves t iga t ions m a d e w i t h 
isotope t e c h n i q u e . Namely, if t ryp tophan-2- 1 4 C is in jec ted in to the i n f l a t e d 
.tela Agronomica Academiae Scientiarum Hungaricae 23, 1974 
A U X I N S OCCURRING I N COTYLEDONS 2 8 1 
0 2 4 6 8 days 
Fig. 6. Quantitative changes of free IAA in lupine cotyledons during the germination of the seed 
Fig. 7. Changes of protein and tryptophan contents in lupine cotyledons during germination. 
(— protein; TPP) 
cotyledons of lupine, r ad ioac t iv i ty a p p e a r s in a shor t t i m e in va r ious indole 
compounds , h u t ma in ly in IAA (Fig. 8). T h e cotyledons a re thus real ly ab le to 
realize t h e conversion of T P P —> IAA. 
Of t h e IAA c o n j u g a t e s a lower a m o u n t of indo le -ace ty l -a spa r t a t e and a 
higher a m o u n t of I A A glucoside (indoleacetyl-/?-D-glucose and arabinose) 
were f o u n d in the co ty ledons of lup ine (Fig. 9). B o t h conjugates s h o w the 
highest concen t ra t ion in t h e cotyledons of dry seeds. Dur ing the f u n c t i o n i n g 
of the co ty ledons — while the level of f r ee IAA considerably increases — no 
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Fig. 8. R a d i o c h r o m a t o g r a m made of t h e methanol e x t r a c t of lupine c o t y l e d o n s fed w i t h 
T P P - 2 - I 4 C (1 = T P P : 2 = I A A ) 
n e w conjugates a r e formed, and even the init ial a m o u n t decreases on the 6 —8th 
d a y of germina t ion to a great e x t e n t . 
The physiological role of t h e immobile I A A conjugates is a much dis-
cussed quest ion; in various o rgans they m a y h e reserved f o r m s or precursors 
of IAA, and occasional ly de tox i f ica t ion p r o d u c t s or metabol ic end-produc t s 
( V A R G A 1 9 6 8 , K Ö V E S — K O V Á C S 1 9 7 2 ) . Our r e su l t s suggest t h a t these con-
j u g a t e s may pos s ib ly be auxin f o r m s stored in t h e cotyledons, f r o m which I A A 
m a y be reuti l ized in the growth processes of t h e seedling accord ing to need . 
In the d r y cotyledons I A A bound to macromolecules can be found too 
a t ve ry low concen t ra t ions (Fig . 10). In t he se similarly immobi le complexes 
t h e IAA is b o u n d t o protein, R N A or polysacchar ides ( Z E N K 1 9 6 4 , W I N T E R — 
T H I M A N N 1 9 6 6 , K A U R S A W H N E Y et al. 1 9 6 7 , V A R G A 1 9 6 8 , M E R K Y S et al. 1 9 7 1 ,  
D A V I E S — G A L S T O N 1 9 7 1 , etc.). T h e tota l a m o u n t of IAA complexes does n o t 
essential ly c h a n g e in the in i t ia l phase of ge rmina t ion , a f t e r t h e four th d a y , 
however , dec idedly decreases, a n d on the e igh th d a y is hard ly demons t rab le . I t 
s eems , thus, t h a t dur ing the hydro l i t i c processes the IAA gradua l ly becomes 
d e t a c h e d f rom t h e macromolecules and f u n c t i o n s as an ac t i ve auxin. 
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Fig. 10. Quant i tat ive changes of IAA bound to macromolecules in lupine coty ledons during 
germinat ion 
F o r t h e auxin researchers the biological role of t h e IAA-macromolecule 
complexes represents a problem grea te r even than t h a t of t h e IAA con juga te s . 
I t is p r o b a b l e t h a t t h e role of the b o u n d IAA too is d i f f e ren t in t h e var ious 
organs (VARGA 1968). On t h e basis of ou r exper iments i t can he supposed t h a t 
in t h e cotyledons t h e b o u n d IAA too is one of the rese rved forms of auxin . 
However , t h e IAA complexes owing to their low a m o u n t s — are prac t ica l ly 
of no impor t ance c o m p a r e d to the f ree acid and the I A A conjugates . 
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DAMAGE CAUSED 
BY TANYMECUS DILATICOLLIS GYLL. 
TO LEAF AND CROP 
B y 
A . K A C S Ó 
R E S E A R C H I N S T I T U T E F O R P L A N T P R O T E C T I O N , B U D A P E S T 
This paper reports on yield losses caused by the actual chewing of Tanymecus 
dilaticollis and by leaf d a m a g e modelled w i t h mutilation, respect ive ly . Under isolators 
the fo l iages of maize p lants with 2—3 leaves are significantly damaged by more than 2, 
and the crops by more t h a n 4 specimens of Tanymecus dilaticollis per plant. A 0 . 1 — 6 0 -
p e r - c e n t mutilation has a st imulat ing e f f ec t on maize p lants wi th 2 leaves grown in 
glass-houses. It is characterist ic of the 37 hybrids and 1 var ie ty included in a mut i la t ion 
exper iment carried out in the field that t h e y regenerate the destroyed foliage to a con-
siderable extent , while avoiding the crop reduction is s o m e w h a t less e f f ic ient . The 
economic margin is a 20, percent leaf damage . 
Introduction 
B e t w e e n 1961 and 1970 maize w a s p roduced in H u n g a r y on an a v e r a g e 
a rea of 1.25 mil l ion h e c t a r e s . Serious n a t i o n a l economic i n t e r e s t is a t t a c h e d t o 
t h e re l i ab le p roduc t i on of m a i z e o c c u p y i n g near ly 25 p e r cen t of t h e a r a b l e 
a rea . R e l i a b l e p roduc t ion is i nh ib i t ed b y v a r i o u s pests , a m o n g others — f i r s t of 
all in t h e m o s t i m p o r t a n t regions of m a i z e p r o d u c t i o n — by Tanymecus 
dilaticollis. 
In H u n g a r y t h e Tanymecus dilaticollis spread t o a l a rge r e x t e n t in t h e 
ear ly f i f t i e s . Accoun t s of i t s m o d e of l i fe a n d of the i n i t i a l d a m a g e c a u s e d b y 
this pes t w e r e given b y S Á R I N G E R (1952) a n d H U Z I Á N (1957) . 
Q u a n t i t a t i v e and q u a l i t a t i v e s t u d i e s on t h e f e e d i n g of T. dilaticollis -
imagos w e r e f i r s t carr ied o u t in H u n g a r y b y SÁRINGER (1954). A c c o r d i n g t o 
his e x p e r i m e n t s maize p l a n t s w i t h 2 —3 l eaves are c o m p l e t e l y des t royed b y 66 
insects /m 2 . L a t e r he f o u n d d i f fe rences b e t w e e n the va r i e t i e s as to t h e choice of 
food a n d i n t e n s i t y of leaf c o n s u m p t i o n ( S Á R I N G E R — M Ó R I T Z 1966). I n a d d i t i o n 
t o Sá r inge r ' s d a t a N A G Y (1968) r e p o r t e d on seedlings of 5 —10 cm c h e w e d to 
t h e g r o u n d b y 50 —70 insec t s /m 2 . I n d r y sp r ings t h e d a n g e r increases . A c c o r d i n g 
t o M A N N I N G E R sen. — M A N N I N G E R j r . (1970) the Tanymecus dilaticollis is 
especial ly d a n g e r o u s w h e n t h e maize is b e f o r e t h e one- leaf s t age , t h o u g h p l a n t s 
w i th s e v e r a l leaves, too , a r e h a r d h i t b y t h e chewing of t h e insect . D a n g e r 
begins w i t h 3 —4 insects /m 2 . M a n y imagos of T. dilaticollis c ause d a m a g e t o t h e 
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r o o t s of t h e d e v e l o p i n g p l a n t s , t oo . On t h e o t h e r h a n d , in e x p e r i m e n t s c a r r i e d 
o u t by H U L S H O F F (1965) r o o t p r u n i n g — or r o o t infec t ion ana logous to i t — 
h a d no essent ia l inf luence o n t h e height of p l a n t s and w e i g h t of p l a n t s a n d 
cobs . P A U L I A N (1967a, b) f o u n d t h a t t h e d a m a g e was t h e g rea t e s t in m a i z e 
s o w n early, v e r y early or a t a t ime o p t i m a l for c u l t i v a t i o n . The l a t e r t h e 
emergence , t h e less the d a m a g e done to t h e l eaves . If t h e i n f ec t i on was c a u s e d 
b y 30 insects /m 2 , t h e d e s t r u c t i o n of leaves w a s 5 —25 per c e n t a t a t e m p e r a t u r e 
of 16—20°C, a n d a lmost 100 p e r cent a t 1 8 — 2 4 ° C . A c c o r d i n g to C A M P R A G 
(1969) in t h e ca se of 8 T. dilaticollis imagos maize p l a n t s w i t h one leaf a r e 
des t royed in 24 h o u r s (1 i m a g o consumes 13 p e r cent of t h e l e a f ) . P l an t s u s u a l l y 
a r e a t t a cked b y m o r e t h a n o n e imagos . 50 —70 imagos per m 2 a r e no t i n f r e q u e n t 
a n d even 100 m a y occur occas iona l ly . 
The s a m e , or near ly t h e s a m e d a t a a r e f o u n d in a l m o s t every a u t h o r ' s 
w o r k . H o w e v e r , in spite of t h e i r l ikeness, t h e a b o v e da t a h a v e such def ic iencies 
a s mak ing t h e i r p rac t ica l u s e ques t ionab le . 
The m a j o r deficiencies a r e : 
D a t a — whi l e giving t h e n u m b e r of i m a g o s per m 2 cons ide red d a n g e r o u s 
— do not i n d i c a t e t h e n u m b e r of p lan t s pe r m 2 , a l t h o u g h i t is f a r f r o m b e i n g 
a l l t h e same w h e t h e r t h e 3 — 4 imagos cons ide red d a n g e r o u s f i nd 3 — 5 or 10 
p l a n t s on an a r e a of 1 m 2 . T h e second d e f i c i e n c y is t h a t n o n e of the a u t h o r s 
p r e s e n t s r e su l t s referr ing t o t h e possibi l i ty — and e x t e n t , r espec t ive ly — of 
r egene ra t ion in comple te ly chewed or p a r t i a l l y d a m a g e d maize . T h e t h i r d 
def ic iency is t h e mos t i m p o r t a n t . No d a t a g iv ing t h e y i e l d losses caused b y 
leaf damage o c c u r r i n g a t v a r i o u s phenologica l s tages are a v a i l a b l e in l i t e r a t u r e . 
On t h e b a s i s of t h e a b o v e it was o n l y t o o n a t u r a l t o set the fo l lowing 
research t a s k s : 
a) to e l i m i n a t e t h e def ic ienc ies e n u m e r a t e d and 
b) d e t e r m i n e the e x t e n t of yield losses caused b y v a r i o u s leaf d a m a g e . 
Mate r i a l and m e t h o d 
1. In order to establish the actual leaf damage caused by the Tanymecus dilaticollis 
maize was sown in a concrete ring of 0.48 m2 area densely (25 plants /0 .48 m2) for two years , 
and thinly (5 plants /0 .48 m2) for t w o years. 
On each maize plant with 2 - 3 leaves 2, 4, 6, 8 and 10 imagos were placed, respectively, 
and the plants grown in a concrete ring were isolated (Fig. 1). In the case of the densely sown 
maize only the leaf damage, while in that sown thinly the yield was also recorded. 
The exper iments were e v a l u a t e d on the basis of 8 replications wi th variance analysis . 
2. Pilot experiments on leaf mutilation. In the day-time T. dilaticollis usually h ides 
and is not easy to f ind, so the dangerous number of insects per m2 as an index is not readily 
used. 
On the other hand, leaf d a m a g e caused by the T. dilaticollis is apparent and easy to 
establish either b y measuring or b y estimation. Our experiments were based, therefore, on 
leaf damage of various extent. 
Leaf d a m a g e was artif icially produced by the 0.1—20, 20 .1—40 , 40.1—60, 60 .1—80, 
80.1—100-per-cent mutilation of l eaves 
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The first micro-plot mutilation experiments of pilot character were started in 1970 in 
the field, with six maize hybrids and the same number of plants per variation. 
Mutilation mentioned above w a s carried out at the same time, at the 2—3-leaf- and 
5-leaf stage, respectively. 
Evaluation concerning the yie ld was performed with variance analysis, on the basis 
of 3 replications per variation. 
3. Regeneration experiment in glass-house. Leaf damage was produced by the 0.1—20, 
20.1—40, 40.1—60, 60.1—80 and 80.1—100-per-cent mutilation of leaves of potted maize 
plants grown in glass-house. Mutilation was carried out on two occasions, with a one-day 
interval, at the stage of two leaves. 
Fig. 1. Isolated concrete rings (Photo: Sáringer Dr.) 
The regeneration experiments were carried out in 1971 with 4 replications, two hybrids 
4, 6, 8 and 10 cm sowing depths and 4 plants per variation. 
In addition to the usual control, another control was employed, namely: a repeated 
sowing at the time of a 100-per-cent mutilation. 
When the process of regeneration following the mutilation had been completed, maize 
plants sown at a depth of, 4, 6 and 8 c m respectively were transplanted. 
Evaluation concerning the height attained in the glass-house, the average growth 
vigour and the yield produced in the field were performed by variance analysis. 
4. Mutilation experiment in the Julianna farm. Leaf damage was produced by the 
0 .1—20, 20.1—40, 40.1—60, 6 0 . 1 - 80 and 8 0 . 1 - 1 0 0 - per-cent mutilation of leaves in maize 
iown in the field. Mutilation was carried out at the two-leaf stage on two occasions with a 
f ive-day interval. 
The experiment was started in 1971, in 3 replications, with 19 hybrids and one variety 
sown to the same depth, with 15 plants per variation. 
Similarly to the way discussed with the regeneration experiments, a second control was 
used, too. 
Evaluation concerning plant height and yield was carried out by variance analysis. 
5. Mutilation experiment at Keszthely. The method of the experiment was the same as 
in the Julianna farm. Differences were the following; 
number of hybrids; 18, 
mutilation at the stage of 2—3 leaves and 8 days later, 
no second control was employed. 
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Results 
1. Basic d a t a of e x p e r i m e n t s se t in i sola ted c o n c r e t e r ings t o d e t e r m i n e 
t h e a c t u a l leaf d a m a g e caused b y t h e T. dilaticollis a r e c o n t a i n e d in T a b l e 1, 
wh i l e t h e resu l t s in T a b l e 2. 
I so la to r s and d a m a g e are s h o w n b y Figs 1, 2, 3, 4 a n d 5. 
As t o leaf d a m a g e resu l t s of T a b l e 2 a re ba sed on 4 x 2 —• 8, wh i l e as t o 
t h e y ie ld on 2 x 2 = 4 r ep l i ca t ions . 
T h e m a t h e m a t i c a l e v a l u a t i o n of t h e resu l t s s h o w e d t h a t , as f o r t h e leaf 
s u r f a c e , t he r e was no s ign i f i can t d i f f e r e n c e du r ing t h e 22 d a y s f r o m in fec t ion to 
Table 1 
Basic data of experiments set to determine leaf damage done by Tanymecus dilaticollis Gyll 
Designation 1966 1967 1969 1970 
Site of experiment Keszthely 
Isolated con-
crete ring 
Keszthely 
Isolated con-
crete ring 
Keszthely 
Isolated con-
crete ring 
Keszthely 
Isolated con-
crete ring 
Plant/m2 Densely sown 
25 plants/ 
0.48 m2 
Densely sown 
25 plants/ 
0.48 m2 
Thinly sown 
5 plants/ 
0.48 m2 
Thinly sown 
5 plants/ 
0.48 m2 ' 
Time of sowing 5 May 6 May 26 April 2 May 
Placing of imagos 21 May 
to maize plants 
with 2—3 
leaves 
22 May 
to maize plants 
with 2—3 
leaves 
14 May 
to maize plants 
with 2—3 
leaves 
18 May 
to maize plants 
with 2—3 
leaves 
Evaluation 
leaf damage 
yield 
14 June 13 June 6 June 
14 September 
10 June 
15 October 
Table 2 
Actual leaf damage and yield loss caused by Tanymecus dilaticollis 
Imago 
number /p lan t 
Leaf damage % Yield % 
on 4- yea r average on 2- year average 
Control 0.0 100.0 
2 17.0 91.0 
4 41.2 107.7 
6 35.2 53.7 
8 57.0 35.2 
10 71.7 24.2 
SD5% 22.38 38.74 
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Fig. 2. Isolator with plants chewed (Photo: Sáringer Dr.) 
Fig. 3. Damage done by ten imagos per plant (Photo: Sáringer Dr.) 
evalua t ion be tween t h e control and t h e p lan t s a t t a c k e d b y two i m a g o s . On 
the o the r h a n d , 4 or m o r e imagos per p l a n t had a s ign i f i can t damag ing effect 
on the fol iage of maize a f f ec t ed at the s t a g e of 2 —3 leaves . 
A l though this expe r imen t was a i m e d at de t e rmin ing the leaf d a m a g e 
only, in t h e last two y e a r s we succeeded in obtaining c rops from t h e i so la ted 
plants , wh ich made it possible to eva lua t e differences in yield, too. 
Accord ing to t h e ma thema t i ca l eva lua t ion t h e r e was no s ign i f i can t 
difference in yield b e t w e e n t h e control a n d p lan ts a t t a c k e d by 2 and 4 imagos , 
respect ively. On the o t h e r hand , 6 and m o r e imagos pe r p l a n t reduced t h e crop 
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Fig. 4. Damage done b y six imagos per p lant (Photo: Sáringer Dr.) 
Fig. 5. Damage done b y two imagos per plant (Photo: Sáringer Dr.) 
yield of maize h a v i n g suffered a 35—72 p e r c e n t leaf d a m a g e a t the s tage of 
2 —3 leaves s igni f icant ly to 53 —24 per cen t . 
P rec ip i t a t i on recorded a t Keszthely in May, J u n e , J u l y and A u g u s t , 
be ing i m p o r t a n t f rom the p o i n t of view of ma ize p roduc t ion as well as t h e 
f i f t y -year a v e r a g e s are shown in Table 3. 
2. Basic d a t a of our leaf mut i la t ion p i lo t exper iments a re presented in 
Tab le 4 while t h e i r results in T a b l e s 5 and 6. 
S ta t i s t ica l evaluat ion of resul ts re la ted t o maize p l an t s mut i l a ted a t t h e 
s tage of 2 —3 l eaves — as shown in Table 5 — shows tha t in one of the h y b r i d s 
included in t h e p i lo t exper imen t more t h a n 40 percent m u t i l a t i o n , while in t h e 
o the r less t h a n 20 per cent mu t i l a t i on caused a significant yield r educ t i on . 
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Table 3 
Precipitation amounts observed in the years of the experiment 
Monthly amount of precipi tat ion (mm) 
Months 
Budapest Kesz the ly 
1 9 0 1 -
1950 
1966 1967 1969 1970 1971 1901 -
1950 
1966 1967 1969 1970 1971 
V 
VI 
VII 
VIII 
68 
66 
49 
47 
52 
54 
111 
84 
59 
71 
33 
19 
47 
126 
50 
54 
33 
57 
55 
91 
76 
79 
48 
20 
74 
74 
71 
77 
54 
100 
190 
42 
88 
8 
52 
13 
81 
129 
25 
111 
28 
59 
56 
93 
37 
57 
47 
16 
Total 230 301 182 277 236 223 296 386 161 346 236 157 
Table 4 
Pilot experiments with the mutilation of maize 1970 
Designation Keszthely Jul ianna f a r m 
Site of experiment 
Hybrid 
Keszthely field 
M 5, M 59, M 520, 
M 530, M 570, OSK 
Keszthely field 
M 59, OSK 
Julianna farm field 
MDC 520 
Spacing 8 0 x 4 0 cm 8 0 x 4 0 cm 7 0 X 3 0 cm 
Time of sowing 7 May 2 June 15 May 
Time of mutilation 15 June at 5-leaf 
stage 
19 June at 2—3-leaf 
stage 
1 June at 2—3-leaf 
stage 
Extent of mutila-
tion 
Control 0.1—20%, 
20.1—40%, 40.1— 
60%, 6 0 . 1 - 8 0 % , 
80.1—100% 
Control 0.1—20%, 
20.1—40%, 40.1— 
6 0 % , 6 0 . 1 - 8 0 % , 
80.1—100% 
Control 0 .1—20%, 
2 0 . 1 - 4 0 % , 40.1— 
60%, 60.1—80%, 
8 0 . 1 - 1 0 0 % 
Evaluation yield 8 October 14 October 30 November 
The m a t h e m a t i c a l eva lua t ion of r e su l t s contained in Tab le 6 r e l a t ive to 
maize p l a n t s mut i l a ted a t t h e stage of 5 l eaves shows, on t h e o ther h a n d , t h a t 
in four of t h e six hybr ids included in t h e pi lot exper iments mut i l a t ion a b o v e 
80 per cen t , whi le in two of t h e m t h a t a b o v e 40 per cent caused signif icant yield 
reduct ions . Prec ip i ta t ion a m o u n t s i m p o r t a n t f rom the p o i n t of view of maize 
produc t ion are presented in Table 3. Va r ious degrees of yield losses f o u n d in 
maize p l a n t s mut i la ted a t t h e 2 —3-leaf- and five-leaf s tages, respect ive ly , 
raise t h e ques t ion of regenera t ion abi l i ty . 
3. T h e basic da ta of regenerat ion exper iments carr ied ou t in glass-houses 
are found p a r t l y in t h e sect ion of " M a t e r i a l and m e t h o d " , pa r t ly in T a b l e 7. 
R e s u l t s are shown in Tables 8, 9 a n d 10. 
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Table 5 
Experiments on maize mutilation at Keszthely 
and in the Julianna farm, 1970 
Mutilation at the stage of 2—3 leaves 
Mutilation, 
/0 
Ke97,thely J u l i a n n a farm 
O S K M 59 MDC 520 
yield % 
Control 100.0 100.0 100.0 
0.1— 20 97.5 91.5 113.0 
20.1— 40 93.5 72.5 113.0 
40.1— 60 69.5 69.5 113.0 
60.1— 80 43.0 61.0 82.0 
8 0 . 1 - 1 0 0 25.5 29.0 113.0 
SD 5 % 10.08 7.47 No mathematical evalua-
tion due to deer damage 
Table 6 
Experiment on maize mutilation at Keszthely, 1970 
Mutilation at the stage of 5 leaves 
Muti la t ion , M 5 M 59 M 520 M 530 M 570 OSK 
% 
. 
yield % 
Control 
0.1—20 
20.1—40 
100.0 100.0 100.0 100.0 100.0 100.0 
84.3 78.0 88.3 87.7 90.0 90.3 
40.1—60 76.7 70.3 80.3 112.0 81.7 95.0 
60.1—80 69.3 76.3 83.0 106.3 94.7 102.3 
80.1—100 3.7 3.7 3.3 0.3 2.3 6.3 
SD 5 % 16.29 73.18 18.32 32.21 33.49 23.79 
Growth vigour fo l lowing the mut i l a t ion was de t e rmined by measu remen t s 
t aken of p l a n t heights on severa l occasions and averaged differences b e t w e e n 
t h e measu remen t s c o m p a r e d to the control (Table 8). 
The bas ic da ta are n o t suitable f o r var iance ana lys is , m a t h e m a t i c a l 
evaluat ion h a s therefore b e e n dispensed w i t h . Averages show, however, t h a t 
t h e growth v igour of p l a n t s sown to a d e p t h of 4 and 6 cm is 2 —22 per c e n t 
b e t t e r t h a n t h a t of the con t ro l unti l the e x t e n t of mu t i l a t i on does not exceed 
60 per cent . Muti la t ion of l eaves to 40 —60 p e r cent almost s t imula tes the p l a n t s . 
In p l a n t s mut i l a ted o v e r 60 per cent as well as in t h o s e sown to a d e p t h 
of 8 and 10 cm growth v igou r remains be low t h a t of t h e cont ro l . 
In t h e case of con t ro l I I (plants deve loped f rom a second sowing pe r -
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Table 7 
Regeneration experiments in glass-house, Budapest, 1971 
Designation Budapes t Budapest 
Site Glasshouse Glass-house 
Hybrid MDC 520 MvTC 540 
Method of sowing 
Time of sowing 
Depth of sowing 
Pot 
6 May 
4, 6, 8 cm 
Pot 
25 May 
4, 6, 8, 10 cm 
Mutilation time 14 May and 15 May at 
stage mutilated twice 
2-leaf 1 June and 2 June 
stage mutilated twice 
at 2-leaf 
Mutilation extent Control I 
0.1— 20% 
20.1—40% 
Control II 
4 0 . 1 -
6 0 . 1 -
8 0 . 1 -
60% 
80% 
100% 
Control I 40.1 
0.1— 2 0 ^ 60.1 
20.1—40% 80.1 
Control II 
- 60% 
- 8 0 % 
— 100% 
Transplantation in the 
field 4 June 
Evaluation Growth vigour 
Height 
Yield 
Growth vigour 
Height 
Table 8 
Mutilation of maize at the 2-leaf stage in glass-house 
Budapest, 1971. Average percentage growth vigour 
Muti la t ion , 
% 
D e p t h of sowing, cm 
4 6 8 10 
Control I 100.0 100.0 100.0 100.0 
0.1—20 115.1 106.5 97.5 84.9 
20.1—40 114.7 102.4 100.4 84.0 
40.1—60 109.4 121.9 98.4 101.1 
60.1—80 97.3 80.3 94.5 87.5 
80.1—100 61.1 102.8 71.6 77.1 
Control II 103.6 94.0 79.8 68.5 
fo rmed s imul taneous ly wi th the 100 pe r cent mu t i l a t i on ) the g r o w t h vigour 
is t h e poorer , t he deepe r the seeds h a v e been sown. 
As regards h e i g h t measured fo r t h e last eva lua t ion , with m a i z e plants 
sown to a dep th of 4, 6 and 8 cm, s igni f icant d i f fe rence could be f o u n d only 
with t h e largest e x t e n t (60—80 and 80—100 per cent respectively) of mut i l a t ion 
(Table 9). 
He igh t s of p l a n t s sown to a d e p t h of 10 cm s h o w such a h igh degree of 
dispersion t h a t SD5,v = 0.0. The d i f fe rences are n o t significant. 
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Table 9 
Mutilation of maize at the 2-leaf stage in glass-house 
Budapest, 1971. Percentage height in the last evaluation 
Mutilat ion, 
0/ /0 
Depth of sowing, cm 
4 6 8 10 
Control I 100.0 100.0 100.0 100.0 
0.1—20 105.0 94.5 95.0 79.0 
20.1—40 106.0 97.5 94.0 65.5 
40.1—60 93.5 100.5 87.0 78.0 
60.1—80 81.5 66.5 81.0 68.0 
80.1 —100 42.5 72.0 58.0 53.0 
Control II 61.5 56.0 53.5 39.0 
S D 5 % 25.14 27.27 32.46 0.0 
Table 10 
Maize plants mutilated at 2-leaf stage in glass-house 
then transplanted in the field, Budapest, 1971 
Yield, plant/kg, expressed as a percentage to control I 
M u t i l a t i o n , 
% 
Depth of sowing , cm 
4 6 8 10 
Control I 100.0 100.0 100.0 
0 .1—20 155.2 69.5 74.5 
20.1—40 118.0 130.5 57.7 
40.1—60 140.7 83.0 78.0 not transplanted 
60.1 — 80 124.2 63.5 72.5 
80.1—100 76.0 115.0 87.2 
Control II 123.0 133.7 108.5 
SD 5 % 0.0 0.0 24.8 
Crop resul ts of maize p l a n t s t r ansp lan ted a f t e r regenera t ion processes 
fo l lowing the m u t i l a t i o n had b e e n completed in t h e greenhouse a re shown in 
T a b l e 10. 
Mutilat ion a n d adap ta t ion t o t h e new cond i t i ons caused such dispersion 
in t h e yield t h a t i n maize plants s o w n to a d e p t h of 4 and 6 cm n o significance 
w a s found ( S D ^ = 0.0). A p a r t f r o m the m a t h e m a t i c a l eva lua t ion yield 
r e su l t s of control I I suggest the s a m e . In one of t h e variat ions of maize sown 
to a dep th of 8 c m significant d i f f e rence is a c c e p t a b l e while in t w o var ia t ions 
of i t it is hut a m i n i m u m . These t h r e e significance values have, however , qui te 
il logical places in t h e da ta series of mut i la t ion a n d crop results. 
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Table 11 
Experiment on maize mutilation in the field, Julianna Farm, 1971 
Height percentage in the last evaluation 
Mutilated twice, sown t o a depth of 4 — 6 cm 
Hybride Percentage e x t e n t of mutilation 
Control I 0 . 1 - 20 2 0 . 1 - 4 0 4 0 . 1 - 6 0 6 0 . 1 - 8 0 8 0 . 1 - 1 0 0 Contro l I I 
Mv 26 100 97 100 100 101 96 58 
MvDC 5 100 107 91 108 100 82 66 
MvDC 59 100 102 98 94 99 97 62 
MvDC 520 100 106 101 105 104 99 71 
MvMC 40 100 97 97 91 98 92 67 
MvSC 530 100 102 100 98 100 98 70 
MvSC 570 100 94 96 96 97 94 69 
MvSC 660 100 92 92 89 92 79 62 
MvTC 290 100 96 93 91 97 91 67 
MvTC 540 100 103 99 103 104 97 69 
MvTC 610 100 101 104 98 102 90 76 
Black m. 100 111 104 92 113 94 65 
GDC 250 100 105 104 99 98 99 84 
GTC 304 100 100 102 103 101 95 62 
К 360 100 94 97 92 86 88 51 
К 532 100 106 101 105 106 92 74 
К 583 100 103 100 100 101 92 70 
KTC 502 100 102 110 106 108 85 73 
GKI 100 97 90 99 99 98 57 
DC 364 A 100 92 95 96 92 92 75 
Average 100.0 100.4 98.7 98.3 99.9 92.5 67.4 
Prec ip i ta t ion amoun t s measured in per iods i m p o r t a n t f rom the p o i n t of 
view of maize t r a n s p l a n t e d in t h e field, are p resen ted in T a b l e 3. 
4. Mut i la t ion exper imen t s were carr ied ou t in the J u l i a n n a farm w i t h 19 
hybr ids and 1 v a r i e t y of maize . Sowing was p e r f o r m e d on 17 th May to a d e p t h 
of 4 —6 cm, w i t h a spacing of 50 x 3 5 cm. Mut i la t ion was carried out on t w o 
occasions, f i r s t on 3—4 J u n e , t h e second t i m e on 8 J u n e . T h e amounts of p re -
cipi tat ion are conta ined in T a b l e 3. 
Since t h e ma in ob jec t of research w a s to de t e rmine the yield losses 
caused by t h e var ious degrees of leaf de s t ruc t i on , t r e n d s in the he igh t s of 
p lan t s were eva lua ted by averaging and f r e q u e n c y calcula t ions only. 
As for t h e heights of p l a n t s the resu l t s of the e x p e r i m e n t are shown b y 
Table 11. 
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Fig. 6. Hybrid Mv 26 mutilated to various degrees and re-sown|(Control II) (Photo: Kacsó Dr.) 
Fig. 7. Hybrid M v D C 5 mutilated to various degrees and re-sown (Control II) (Photo: Kacsó Dr.) 
Data of Tab le 11 d e m o n s t r a t e su f f i c ien t ly — even wi thout v a r i a n c e 
analysis — t h e different r egenera t ion abi l i t ies of the h y b r i d s . 
Of t h e m a s s of da ta , however , t h e h e i g h t values of control I I a r e t h e 
m o s t in te res t ing , being in e v e r y case lower t h a n those of va r ia t ions m u t i l a t e d 
t o 80—100 p e r c e n t . This m e a n s t ha t ma ize p lan ts out off a t ground level a t 
t h e two-leaf s t a g e regenerate a n d will he m o r e vigorous t h a n those deve lop ing 
f r o m seed sown s imul taneous ly wi th the m u t i l a t i o n (Figs. 6 and 7). 
In T a b l e 12 f requency of heights dev i a t i ng from t h o s e in control I are 
shown. F r e q u e n c y of occurrence of p l a n t s wi th the s a m e height as t h a t of 
control I , or h ighe r t han t h a t proves regenera t ion ab i l i ty in most h y b r i d s . 
Maize m u t i l a t e d to 80 —100 p e r cent , with resu l t s bet ter t h a n those in con t ro l I I 
is an except ion . 
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Table 12 
Mutilation of maize in the field, Julianna farm, 1971 
Frequency of heights deviating from control I 
1 2 3 2 a n d 3 
Muti la t ion, 
О/ /0 
lower 
below 
9 5 % 
pract ical ly 
identical 
between 
95 and 1 0 5 % 
higher 
above 
105% 
t o g e t h e r 
f r e q u e n c y % 
Control I 0 100 0 100 
0.1—20 20 55 25 80 
20.1—40 20 75 5 80 
40.1—60 30 50 20 70 
60.1—80 15 70 15 85 
80.1—100 60 40 0 40 
Control II 100 0 0 0 
Table 13 shows t h e yield resul ts expressed as a pe r cen t age of control I 
and m a t h e m a t i c a l l y eva lua ted b y variance analys is . 
W i t h four h y b r i d s and one va r i e ty the y ie ld results show a high degree of 
dispersion (SDjo^ = 0.0). Dif ferences are n o t s ignif icant . I n the case of 
t h e o ther hybr ids w i th mut i l a t ions of var ious e x t e n t yield differences are sig-
n i f i can t in 4 —8 cases. 
Table 14 shows t h e f r e q u e n c y of crop resu l t s dev ia t ing f rom control I . 
F requency of crop results pract ical ly iden t i ca l with and h igher t han t h o s e 
of control I —to 80—100-pe r - cen t mut i la t ion — is 20—50 p e r c e n t , while w i t h 
a mut i l a t ion of 80—100 per cen t only 15 p e r c e n t . Thus d a t a of Tables 12 a n d 
14 show t h a t ma ize hybr ids inc luded in the expe r imen t are ab le to r egenera te 
t h e vege ta t ive p a r t s t o a considerable ex ten t , whi le f rom a generat ive a s p e c t 
t h e efficiency of regenera t ion is low. 
5. The m u t i l a t i o n expe r imen t at K e s z t h e l y was ca r r i ed out wi th 18 
maize hybr ids . Sowing was p e r f o r m e d on 7 M a y to a dep th of 4 —6 cm w i t h a 
spacing of 70 x 4 0 cm. Mut i la t ion was carried o u t on two occasions, f i rs t on 22 
May, t h e second t i m e on 30 May . Precipi ta t ion a m o u n t s a re shown in T a b l e 3 . 
Trends in t h e he ights of p l a n t s were e v a l u a t e d b y ave rag ing and w i t h 
f r equency calcula t ions only. Resu l t s of t h e exper iments concerning p l a n t 
he igh t are con ta ined in Table 15. 
Height resu l t s ob ta ined in the m u t i l a t i o n expe r imen t at Kesz the ly 
ref lect similar t r e n d s as those in t h e J u l i a n n a f a r m . Regenera t ion abi l i ty in 
t h e individual h y b r i d s , t h o u g h decidedly recognizable, is of different degree . 
In Table 16 f r equency of he igh t s dev ia t ing f rom the c o n t r o l is p r e sen ted . 
F r equency of occurrence of p l a n t s of the s a m e height as a n d higher t h a n t h e 
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Table 13 
Maize mutilation in the field in the Julianna Farm, 1971 
Yield plant/kg, expressed as a percentage to control I 
Hybrids 
Percentage e x t e n t of mutilation 
S D
 5'/, Control I 0.1 20 2 0 . 1 - 4 0 40 .1 - 6 0 6 0 . 1 - 8 0 80.1 100 Control I I 
Mv 26 100.0 62.3 84.6 80.6 75.0 82.3 19.3 25.5 
MvDC 5 • 100.0 83.6 53.0 87.0 85.0 50.6 13.0 32.4 
MvDC 59 100.0 85.3 77.3 71.0 76.7 57.0 10.3 22.5 
MvDC 520 100.0 83.0 73.0 80.0 71.3 75.0 23.0 21.3 
MvMC 40 100.0 86.6 84.6 81.0 128.3 79.0 29.0 37.1 
MvSC 530 100.0 106.0 95.3 87.6 110.3 91.6 18.6 33.2 
MvSC 570 100.0 91.3 93.3 95.3 97.0 107.6 34.0 22.6 
MvSC 660 100.0 94.3 64.3 58.3 82.6 56.6 — 29.4 
MvTC 290 100.0 135.3 75.3 79.3 107.6 78.3 35.3 0.0 
MvTC 540 100.0 147.0 111.6 115.6 142.3 123.6 56.3 0.0 
MvTC 610 100.0 56.6 69.3 73.3 103.0 77.0 20.0 28.6 
Black in. 100.0 94.3 125.6 77.6 134.3 75.0 — 0.0 
GDC 250 100.0 126.3 104.6 103.6 118.6 119.6 63.3 18.7 
GTC 304 100.0 73.0 65.3 72.0 82.6 53.0 18.0 15.4 
К 360 100.0 70.0 62.3 54.3 66.3 60.0 22.0 17.3 
К 532 100.0 86.0 84.6 90.6 100.3 83.6 35.3 22.3 
К 583 100.0 96.6 56.0 100.6 83.6 78.6 25.0 34.4 
KTC 502 100.0 167.0 131.3 90.3 128.6 66.6 17.0 0.0 
GKI 100.0 85.3 91.6 81.6 80.0 86.3 45.0 20.9 
DC 364 A 100.0 74.3 62.6 79.6 63.0 81.0 6Э.З 0.0 
Mean 100.0 95.2 83.3 83.1 96.9 79.5 30.2 
control p r o v e s the regenera t ion ability of m o s t of the h y b r i d s . Maize m u t i l a t e d 
to 80—100 p e r cent is an except ion. 
Crop resu l t s expressed as a p e r c e n t a g e p ropor t ion of the con t ro l and 
evaluated m a t h e m a t i c a l l y b y f r equency analysis are s h o w n in Table 17. 
In t e n hybrids t h e yield resul ts a re highly d ispersed (SD s„o = 0.0). 
Differences a r e not s ign i f ican t . In e ight hybr ids , wi th mut i l a t ions of var ious 
extent , y ie ld differences a r e significant in 3 —4 cases, whi le in two h y b r i d s in 
1 —2 cases. 
Tab le 18 shows the f r equency of c r o p results d e v i a t i n g f rom t h e control . 
F requency of crop resul ts pract ical ly iden t i ca l with a n d higher t h a n those of 
t h e control is t o a 80—100-per-cent m u t i l a t i o n 2 8 — 5 5 p e r c e n t , whi le wi th a 
mut i la t ion of 80—100 on ly 12 per cen t . As to their o r d e r of m a g n i t u d e these 
da t a co r respond to resul ts ob ta ined in t h e exper iment on t h e J u l i a n n a f a rm. 
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Table 14 
Maize mutilation in the field, Julianna Farm. 1971 
Frequency of crop results deviating from control I 
Muti la t ion , 
% 
1 2 3 2 and 3 
lower 
below 
95% 
practically 
identical 
between 
95 and 105% 
higher 
above 
105% 
toge ther 
f r equency % 
Control I 0 100 0 100 
0.1—20 70 5 25 30 
20.1—40 75 . 10 15 25 
4 0 . 1 - 6 0 80 15 5 20 
60.1 — 80 50 15 35 50 
80.1—100 85 0 15 15 
Control II 100 0 0 0 
On t h e basis of t h e u n i f o r m r e su l t s i t seems — h e r e again — t h a t t h e regen-
e r a t i o n of t h e v e g e t a t i v e p a r t s is m u c h m o r e e f f ic ien t t h a n t h a t of t h e 
g e n e r a t i v e p a r t s . 
Conclusions 
F r o m t h e r e s u l t s of e x p e r i m e n t s carr ied o u t in f ive y e a r s t h e fo l lowing 
conclus ions can b e d r a w n : 
1. T h e leaf s u r f a c e of h y b r i d m a i z e a r t i f i c i a l ly infec ted a t t h e 2—3-leaf 
s t a g e and ra ised u n d e r isolator is d a m a g e d on ly b y more t h a n 2 imagos p e r 
p l a n t , whi le t h e ea r s only b y m o r e t h a n 4 imagos p e r p l an t . W i t h less imagos 
t h a n t h a t pe r p l a n t no s ign i f i can t d i f fe rences a r e f o u n d b e t w e e n t h e cont ro l 
a n d t h e a f f ec t ed l eaves and ears of t h e maize , r e spec t ive ly . 
4 —10 i m a g o s pe r p l an t d e s t r o y 41 —72 p e r c e n t of t h e leaf su r f ace , whi le 
6 — 1 0 imagos 4 6 — 7 6 per cent of t h e crop. 
2. T h e g r o w t h v igour of m a i z e p l a n t s sown in glasshouse t o a d e p t h of 4 
a n d 6 cm and m u t i l a t e d to 0 . 1 — 6 0 p e r c e n t a t t h e two-leaf s t a g e is i m p r o v e d 
b y 2 — 2 2 per c e n t . 
I n t h e case of mu t i l a t i on a b o v e 60 per c e n t , as well as w h e n p l a n t s a re 
sown deeper , dep re s s ion occurs . 
I n case m a i z e p l a n t s are s o w n t o a d e p t h of 4 , 6 and 8 c m re spec t ive ly , 
s ign i f i can t d i f f e r ences are f o u n d in he igh t s of p l a n t s m u t i l a t e d above 60 
p e r c e n t on ly . 
Yields of m a i z e t r a n s p l a n t e d f r o m t h e g lass -house in to t h e open are so 
m u c h d ispersed t h a t t h e y are n o t s u i t a b l e to d r a w conclusions f r o m . 
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Table 15 
Field experiment with maize mutilation at Keszthely 
Height percentage in the last evaluation, 1971 
Percentage extent of mut i la t ion 
Hybrids 
con t ro l 0 . 1 - 2 0 2 0 . 1 - 4 0 4 0 . 1 - 6 0 60.1 80 8 0 . 1 - 1 0 0 
Mv 59 100 91 86 87 83 62 
Mv 520 100 98 100 101 101 51 
Mv 530 100 105 107 113 92 77 
Mv 570 100 97 105 99 99 66 
G 602 100 82 75 72 99 71 
GDC 250 100 93 79 86 86 86 
GSC 360 100 89 71 94 96 78' 
GSC 361 100 99 115 113 99 94 
GTC 277 100 79 74 84 85 79 
К 22 100 108 107 106 112 93 
К 364 100 106 95 103 101 99 
К 368 100 100 102 102 106 100 
К 503 100 116 122 123 117 86 
К 597 100 И З 108 114 111 105 
KDC 341 100 120 123 124 93 91 
KDC 345 100 91 98 102 98 91 
ZPSK 6 100 101 101 95 93 75 
ZTSK 46 100 97 108 105 99 89 
Mean 100 99 99 101 98 83 
Table 16 
Mutilation of maize in the field at Keszthely 
Frequency of heights deviating from the control, 1971 
Muti la t ion , 
о/ /0 
1 2 3 2 and 3 
lower 
below 
95% 
practically 
identical 
between 
95 and 105% 
higher 
above 
105% 
together 
f r equency % 
Control 0 100 0 100 
0.1—20 33 39 28 67 
20.1—40 28 33 39 72 
40.1—60 28 39 33 72 
60.1—80 33 45 22 67 
80.1—100 83 17 0 17 
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Table 17 
Mutilation of maize in the field at Keszthely 
Yield plant/kg, expressed as a percentage to the control, 1971 
Hybride 
Percentage extent of mutilation 
SD
 ъч. 
control 0 .1-20 20 .1-40 40.1-60 60 .1-80 80.1-100 
Mv 59 100.0 68.6 66.0 32.6 59.3 20.0 33.9 
Mv 520 100.0 88.2 75.8 71.7 60.3 25.7 14.6 
Mv 530 100.0 79.8 87.0 85.8 74.3 45.2 21.6 
Mv 570 100.0 84.3 82.3 69.5 72.5 54.1 28.6 
G 602 100.0 58.6 44.0 40.3 100.6 23.0 51.5 
GDC 250 100.0 81.0 101.3 56.6 48.0 35.3 43.9 
GSC 360 100.0 108.0 27.0 60.0 67.0 32.6 32.9 
GSC 361 100.0 130.0 138.0 114.3 56.6 — 0 . 0 
GTC 277 100.0 98.0 92.0 111.6 99.6 20.8 54.4 
К 22 100.0 152.3 134.0 170.6 127.6 106.6 0 . 0 
К 364 100.0 127.3 103.0 85.0 74.6 77.6 0 . 0 
К 368 100.0 144.0 129.6 101.6 97.0 98.3 0.0 
К 503 100.0 139.0 140.6 84.3 101.0 38.0 0 . 0 
К 597 100.0 107.0 114.0 113.3 84.3 77.6 0.0 
KDC 341 100.0 115.0 105.0 115.6 80.3 — 0 . 0 
KDC 345 100.0 99.6 101.3 97.3 89.6 64.6 0 . 0 
ZPSK 6 100.0 86.6 75.0 58.6 38.0 23.0 0 . 0 
ZTSK 46 100.0 83.6 92.3 86.3 87.6 46.6 0 . 0 
Mean 100.0 102.8 94.9 86.4 78.8 49.3 
Table 18 
Mutilation of maize in the field. 
Frequency of crop results deviating from the control, 
Keszthely 1971 
Muti lat ion, 
0/ /0 
l 2 3 2 and 3 
lower 
below 
95% 
practically 
identical 
between 
95 and 105% 
higher 
above 
105% 
together 
frequency % 
Control 0 100 0 100 
0 . 1 - 2 0 45 11 44 55 
2 0 . 1 - 4 0 50 22 28 50 
4 0 . 1 - 6 0 61 11 28 39 
6 0 . 1 - 8 0 72 22 6 28 
80.1—100 88 6 6 12 
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In general we can say t h a t in case the l i fe condit ions of ma ize are provided 
f o r in a glass-house, low and m e d i u m degrees of mut i la t ion h a v e a s t imula t ing 
e f fec t on the g r o w t h vigour a n d height of ma ize . Thus , unde r cer ta in condit ions 
ma ize plants a r e able to replace th rough the i r regenera t ion ab i l i ty t h e vege ta t ive 
p a r t s lost. 
This s t a t e m e n t is p r o v e d b y the regenera t ion field exper imen t carr ied 
o u t in the J u l i a n n a f a rm too , where maize p l a n t s cut a t g round level (100 
p e r c e n t m u t i l a t e d ) a t the two- leaf stage b e c a m e 16—45 p e r c e n t stronger t h a n 
t h o s e developed f r o m a second sowing (control I I ) . 
3. Mut i l a t ion exper iments of i n fo rma t ive charac ter car r ied out in t h e 
J u l i a n n a f a r m a n d at K e s z t h e l y equally p r o v e t h a t the c rop results of t h e 
d i f fe rent h y b r i d s are highly d ispersed. Considering t ha t besides mut i la t ion t h e 
p roduc t ive a n d regenera t ive ab i l i ty of the h y b r i d s also t a k e p a r t — a m o n g 
o the r s — in t h e deve lopment of t h e yield, r e su l t s can be general ized " f o r t h e 
m a i z e " only w i t h reserva t ion . T h e results a p p l y f i rs t of all t o t h e indiv idual 
hyb r id s . 
On the o t h e r hand , t h e conclusion t h a t t h e hybr ids are h igh ly efficient in 
regenera t ing t h e destroyed fo l iage bu t less ab le to p reven t t h e reduct ion of 
y ie ld can be sa fe ly drawn as a character is t ic of them. 
In the expe r imen t s car r ied out in t h e J u l i a n n a f a r m a n d a t Kesz the ly 
c rop results c h a n g e d ident ica l ly unde r the i n f luence of m u t i l a t i o n . 
In the J u l i a n n a fa rm f r e q u e n c y of c rop resul t s ident ica l wi th or h igher 
t h a n tha t of t h e control is — u p to a 80-per-cent mut i la t ion — 20 —25 per cen t , 
whi le with t o t a l mut i la t ion on ly 15 per cen t . 
At K e s z t h e l y f requency of crop results ident ica l with or h igher t han t h a t 
of t h e control is — up to 80 p e r cent — 2 8 — 5 5 , while in t h e case of a t o t a l 
mut i l a t ion only 12 per cent . 
The h a r m f u l n e s s of T. dilaticollis should b e de termined b y t h e assessment 
of leaf damage f o u n d in the m a i z e ra ther t h a n on the basis of t h e number of 
imagos per m 2 . 
Considering t h a t of t h e 37 hybr ids a n d one var ie ty inc luded in t h e ex-
pe r imen t it was only in 4 cases t h a t a 0.1 —20 per cent leaf mu t i l a t ion carried 
o u t a t the 2 —3-leaf stage caused a low e x t e n t of s ignif icant yield loss, th i s 
d a m a g e need n o t be considered dangerous. 
A leaf d a m a g e of 0.1 —20 per cent — w h e n character ized b y the n u m b e r 
of imagos per m 2 — corresponds to 3 —6 imagos per m2 in t h e case of 3 p l an t s 
p e r m2 and to 4 —8 imagos pe r m 2 with 4 p l a n t s per m2. 
A leaf d a m a g e of 20—40 p e r c e n t obse rved at t h e 2—3-leaf stage is 
a l r eady dangerous ! Al though in mos t cases m a i z e p lan ts recover f rom the leaf 
d a m a g e , a f r e q u e n t s ignif icant yield loss of m o r e t h a n 10 pe r cent should be 
reckoned wi th . 
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This m e a n s t h a t when leaf d a m a g e a t t a i n s 20 per cent , p r o t e c t i o n m u s t 
b e s t a r t e d wi th a v i e w to t h e r e l i a b i l i t y of p r o d u c t i o n ! 
I t should b e n o t e d t h a t in t h e case of s i g n i f i c a n t yield losses a pro-
t e c t i o n cost of 190 F t / h a — c a l c u l a t e d wi th 1971 prices — wil l b e repa id , 
t h e r e f o r e t h e 20 p e r cen t leaf d a m a g e c a n be cons ide red an economic l imi t va lue 
( K A C S Ó 1 9 7 2 ) . 
Maize p l a n t s m u s t no t be t u r n e d u p in a h u r r y even in t h e c a s e of a high-
e x t e n t (80 —100 p e r cen t ) leaf d a m a g e observed a t t h e 2 —3-leaf s t a g e , and re-
sowing m u s t b e t h o r o u g h l y c o n s i d e r e d , as m a i z e p lan t s w i t h t w o leaves 
c h e w e d to t h e g r o u n d (mut i l a t ed ) wil l develop a f t e r t h e d e s t r u c t i o n of imagos 
i n t o p l a n t s s t r onge r t h a n those g r o w n f r o m a s e c o n d sowing. 
P roposa l s on t h e assessment of t h e h a r m f u l n e s s of T. dilaticollis and on 
t h e t imel iness of c o n t r o l to be c a r r i e d ou t , as well as those c o n n e c t e d wi th t h e 
p r o b l e m of re - sowing , are p r i m a r i l y of economic i m p o r t a n c e b e c a u s e t h e y 
s e rve t h e rel iable p r o d u c t i o n of m a i z e on one h a n d , a n d out l ine t h e bases of a 
p r o f i t a b l e p l a n t p r o t e c t i o n a c t i v i t y , on the o t h e r . 
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DAILY AND SEASONAL CHANGES 
OF SOLUBLE CARBOHYDRATES IN 
ANDROPOGON GAYANUS (NORTHERN GAMBA GRASS) 
B y 
A . A . A D E G B O L A , E . B A L O G H 
D E P A R T M E N T O F A N I M A L S C I E N C E , U N I V E R S I T Y O F I F E , I L E - I F E , N I G E R I A 
The c o m m o n occurrence of Andropogon gayanus in the natural grasslands of 
Nigeria suggested the study of i ts nutrit ional value , t h e changes in t h e physiological 
factors affect ing i ts growth. The authors studied the quant i ta t ive changes o f the soluble 
carbohydrates and starch in the d i f ferent plant parts , as the main sources of energy 
reserve in Gamba grass. The exper imenta l plants were grown on t h e F a r m of the 
Universi ty of Ife . Samples were t a k e n at regular intervals between J u n e 1969 and 
J u n e 1970. The separated plant parts were analysed for sugar and s tarch content 
according to B lock and Pucher e t al. I t was found t h a t sucrose, g lucose and fructose 
were always present in varying quant i t i es in the di f ferent plant parts . Sometimes 
maltose, xy lose , arabinose also occurred in small quantit ies . The character of the 
changes is discussed in detail in t h e paper presented for publication. Similarly, the 
changes in s tarch content during growth are also discussed. As a conclus ion, we have 
found no direct connect ion b e t w e e n the production of carbohydrates during photo-
synthesis and the concentration of free sugars in the p lant . On the basis o f t h e literature 
and our results there is a further need for the s tudy of those regulation s y s t e m s which 
influence the nutrit ional value of G a m b a grass and i ts use for good- q u a l i t y silage. 
Introduction 
Andropogon gayanus ( N o r t h e r n G a m b a grass) is a c o m m o n species 
o c c u r r i n g in n a t u r a l grass lands in m a n y p a r t s of t h e c o u n t r y (BOWDEN 1963, 
M C K E L L — A D E G B O L A 1 9 6 6 , H A G G A R 1 9 7 0 ) . T h e a u t h o r s s tud ied t h e seasonal 
a n d da i ly changes in t h e c a r b o h y d r a t e a n d s t a r ch c o n t e n t of N o r t h e r n G a m b a 
g rass , because t h e c a r b o h y d r a t e s a r e t h e ma in sou rces of t h e e n e r g y reserve, 
u sed du r ing t h e g r o w t h of t h e g ras s . I n t h e economica l use of t h e p l a n t for 
f o d d e r i t m a y be i m p o r t a n t t o k n o w t h e changes in t h e phys io log ica l f ac to rs 
a f f e c t i n g its g r o w t h , as such i n f o r m a t i o n m i g h t be u s e f u l in p r o d u c t i o n . In these 
e x p e r i m e n t s , t h e c h a n g e s of t h e so lub le c a r b o h y d r a t e s and s t a r c h in t h e p l an t 
p a r t s of Andropogon gayanus w e r e d e t e r m i n e d q u a n t i t a t i v e l y a n d t h e effects 
of t h e s e d a t a on t h e n u t r i t i v e a n d a g r i c u l t u r a l use of t h i s species a r e discussed. 
Agr i cu l t u r a l l y v a l u a b l e g rasses m a y be c lass i f ied in to two g r o u p s depend-
ing on t h e c h e m i c a l c o m p o u n d s p r e s e n t in t h e rese rved o r g a n s . Tropical 
g ra s ses h a v e s t a r c h and sucrose in t he i r r e s e rved organs , wh i l e t e m p e r a t e 
g rasses largely c o n t a i n f r u c t o s a n s ( D E C U G N A C 1 9 3 1 , W E I N M A N N — R E I N H O L D 
1 9 4 6 ) . M C I L R O Y ( 1 9 6 7 ) po in t s o u t t h a t t h e v a r i o u s n u t r i e n t s in t h e reserved 
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o r g a n s are used u p i n d i f fe ren t p e r i o d s dur ing g r o w t h , t h e r e d u c i n g sugars a re 
u t i l i z ed in the v e g e t a t i v e per iod, suc rose is l a r g e l y used du r ing t h e period of 
d i f f e r e n t i a t i o n a n d o t h e r p rese rved p o l y s a c c h a r i d e s du r ing s e c o n d a r y g r o w t h . 
F u r t h e r c h a r a c t e r i s t i c changes o c c u r in t h e q u a n t i t y of c a r b o h y d r a t e s which 
is l o w e r dur ing t h e v e g e t a t i v e p e r i o d and h ighe r d u r i n g r ipen ing (WEINMANN 
1 9 6 1 ) . 
T h e main s u g a r s found in g r a s s e s are sucrose , glucose, f r u c t o s e and poly-
s a c c h a r i d e . A D E G B O L A — M C K E L L ( 1 9 6 6 ) i n d i c a t e d t h e i m p o r t a n c e of sucrose 
as a s u b s t r a t e for t h e e n z y m a t i c a l f o r m a t i o n of r e s e r v e po lysaccha r ides . 
Material and method 
« 
T h e plants used in this experiment were grown from seed on the Exper imenta l Farm of 
the Univers i ty of Ife. T h e f irst samples w e r e taken in J u n e 1969, six weeks f rom the time of 
seeding. Further samples were taken approx imate ly every fortnight till the middle of June 
1970. Al l samples were t a k e n between 9 a n d 10 a.m. The p l a n t s were separated into leaves, 
s t em a n d root fractions a n d were fixed immedia te ly in 80-per-cent boiling e thanol . The soluble 
carbohydrates were e x t r a c t e d for two hours with 80-per-cent ethanol in a re f lux ing extractor 
(Labconco) . The ex trac t s were made up to equal volumes. T h e soluble sugars were separated 
chromatographical ly o n W h a t m a n No. 1 paper. For a b e t t e r separation the chromatograms 
were deve loped three t i m e s in butanol-acet ic acid-water 4 : 1 : 1 mixture. For the identif icat ion 
of t h e posit ion of the sugars on the chromatograms benzidine-tr ichloroacet ic acid-ethanol 
reagent was used. After t h i s identif ication t h e respective sec t ions from the undeve loped strips 
were ex tracted with d i s t i l l ed water for 2 4 hours. The sugars were determined from these 
ex trac t s wi th 0.2-per-cent anthrone sulphuric acid reagent. T h e colour was measured spectro-
photometr ica l ly ( B e c k m a n D B ) at 620 m u . 
All analytical d a t a were calculated o n a dry-weight basis . The dry-weight content was 
measured on parallel s a m p l e s dried at 105 °C for 24 hours. In those exper iments where the 
daily changes of sugar c o n t e n t s were m e a s u r e d , samples were taken every third hour through 
24 or 48 hours. These s a m p l e s were i m m e d i a t e l y f ixed in bo i l ing 80-per-cent e thanol , and were 
later analysed as p r e v i o u s l y described. 
For the de terminat ion of the starch in the plant parts the method out l ined by PAECH— 
TRACEY (1955) was e m p l o y e d . The samples were e x tr ac te d in hot acetone to remove plant 
p i g m e n t s and lipids. T h e extracted material was dried at 50 °C and grated on Glen Creston mill. 
500 g of the ground m a t e r i a l was used for perchloric acid ex tract ion . For the preparation of the 
starch-iodine complex 20-per-cent NaCl a n d iodine-KJ r e a g e n t was used. The samples were 
kept in a refrigerator for 24 hours in c losed tes t tubes to o b t a i n a precipitate. In the original 
m e t h o d s , the recommended precipitation t i m e was 20 minute s , but the low s tarch content of 
these samples necess i tated a longer prec ip i tat ion t ime. I n t h e decomposit ion of the starch-
iodine complex and t h e hydrolysat ion of t h e starch we fo l l owed the original procedure. We 
used I N oxalic acid i n s t e a d of 0.1N for discharging the neutralized hydrolysate ' s colour. 
F ina l ly , the sugar c o n t e n t was determined b y Somogyi reagent and with I N sodium thio-
su lphate solution. The percentage of s t a r c h was calculated with the aid of the following 
equat ion: 
5.000 VG 
= ° "
9 0 X
 W E A 
where S is the percentage of starch, W is the weight of the sample in mg, E is the 
v o l u m e of perchloric acid ex trac t taken, V is the volume of s tarch hydrolyzate, A is the aliquot 
of the s tarch hydrolyzate taken , G is the n u m b e r of mg of g lucose in A and 0 .90 is the theoreti-
cal fac tor for converting glucose to starch. 
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Results 
I t was found t h a t sucrose, glucose and f ructose are always p r e sen t in 
varying quant i ta t ives in t he different p a r t s of Nor the rn Gamba grass. Some-
times, maltose, xylose and arabinose also occur in small quanti t ies or in traces 
in every p lant par t . 
Dur ing the growing period, t he above-ment ioned sugars show great 
var iabi l i ty . In the young , 6-weeks-old p l an t s all of t he sugars are p re sen t at a 
high concentra t ion, especially in the s t em. During the vegetat ive per iod small 
decreases occur, and t h e decrease is cont inuous until f lowering. In fu l l bloom, 
the q u a n t i t y of the sugars increased considerably in all of the examined plant 
par ts . The sucrose con ten t was high in t h e roots, while t h e sucrose a n d glucose 
were present in greater quanti t ies in t h e leaves (Figs 1, 2, 3). The q u a n t i t y of 
f ructose had changed slightly. Af ter f lowering the sugar content gradual ly 
decreased. Following cu t t ing , and dur ing the new growing period, t h e per-
centage of sucrose was high in all p l an t par ts . The glucose content was also 
high, and the fructose content increased, in relation to t h e previous s tage . The 
second prebloom shows slight decreases in the soluble sugar c o n t e n t in the 
leaves and stems, and significantly less in the roots. Dur ing the second bloom 
the sugars were present in a higher concentrat ion (0.8 to 1.21 per cent) in 
the leaves and s tem, while the roots showed a m u c h lower sugar content 
(Figs 1 - 3 ) . 
F o r the examina t ion of the dai ly changes, t h r ee series of samples were 
t aken , t he f irst in t he e ighth week, t he second during t h e twen ty - four th week, 
and t he th i rd during t h e forty-second week of the exper iment . 
• l e a f 
• s t e m 
• r o o t 
vtn VH.23VH8 VH22K.5 IX.19 X.3 X.17 XI.1 XI.13 XL29XB3M.29 IX II.26IH.12IW Мб V.7 V.20 V1.5 
1968 1970 
ini t ial vegetat ive prebloom fu l lb loom postbloom stage 
Fig. 1. Seasonal changes of sucrose in G a m b a grass 
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In the y o u n g vegetat ively growing p l a n t the m a x i m u m sugar conten t 
w a s in the la te a f te rnoon and in t he night hou r s , before midn igh t . The sugar 
con ten t was low in all fractions collected in t h e morning hours (Figs 4, 5, 6). 
In the second experiment m a d e during t h e flowering per iod the lowest 
va lues for sugar contents were obtained in t h e later a f te rnoon hours, ear ly 
evening. During t h e morning h o u r s the sugar con ten t was a t i ts highest level 
(F igs 7, 8, 9). 
Fig. 2. Seasonal c h a n g e s of glucose c o n t e n t in Gamba grass 
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Fig. 3. Seasonal changes of fructose c o n t e n t in Gamba grass 
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6 9 12 15 18 21 24 3 6 h o u r s 
Fig. 5. Daily changes of glucose in Gamba grass 
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In the t h i r d exper iment , a t t h e pos t -h loom stage, the da i ly changes of 
s u g a r s was e x a m i n e d through 48 hour s . At f i r s t , t h e highest suga r content was 
in t h e stem, while in the leaves a n d roots it inc reased gradual ly . I n the leaves 
t h e sugars increased in the l a te a f t e rnoon and evening. D u r i n g t h e n ight , a 
decrease was charac te r i s t i c . The s u g a r content was highest in t h e early morn ing 
h o u r s in the roo t s . Similar changes were observed on the second d a y of samp-
l ing , b u t the p e r c e n t a g e was s o m e w h a t higher (Figs 10, 11, 12). 
In parallel exper iments we s tudied t h e changes of s t a r c h in Nor the rn 
G a m b a grass. D u r i n g the initial growing per iod, a relatively h igh starch con-
t e n t was observed in the leaves which decreased as ful lbloom was reached. 
A f t e r flowering, c u t t i n g , and in t h e repeated g rowing stage, t h e s ta rch con ten t 
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r emained below 1 p e r c e n t . In t h e stein and roo t s , t h e changes of starch were 
more propor t iona l , b u t in va lue lower than in t h e leaves. The s t a r ch conten t in 
the roots increased a f t e r cu t t ing and prior to t h e second f lower ing (Fig. 13). 
Daily changes of s tarch in t h e leaves d u r i n g t h e vege t a t i ve stage showed 
a high starch pe rcen tage in the ear ly morning h o u r s , which decreased gradua l ly . 
The starch con t en t increased again by the l a t e a f te rnoon . I n the stem t h e 
changes were less charac ter i s t ic . T h e starch c o n t e n t a t noon a n d early m o r n i n g 
was high in t h e roo t s (Fig. 14). 
T> 
1,3 leaf 
6 9 12 15 18 21 24 3 6 9 12 15 18 21 24 3 6 h o u r s 
Fig. 10. Changes of sucrose content in Gamba grass during the 48-hour experiment 
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Fig. 12. Changes of fructose content in Gamba grass during the 48-hour experiment 
h e a r s 
Fig. 11. Changes of glucose content in Gamba grass during the 48-hour experiment 
VI26 Vll 11 VI.23 VW vW.22 IX.5 IX.19 X.3 X.17 XI.13 Xl.29 XI.13 XII.29 1.10 I1.26 112 IV.2 IV.16 V.7 V.20 VI.5 dates 
1969 1970 
i n i t i a l v e g e t a t i v e p r e b l o o m fui lb loom pos tb loom s t a g e 
Fig. 13. Seasonal changes of starch content in Gamba grass 
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D u r i n g ful lbloom, in t h e second e x p e r i m e n t , t he s t a r c h conten t was low 
in all p a r t s of t h e p lan t s . T h e s tarch c o n t e n t increased in t h e la te a f t e r n o o n 
hours in t h e leaves, while du r ing the n i g h t t h e accumula t ion was higher in t h e 
s tem, d u r i n g t h e morning a n d night the pe rcen tage of s t a r ch increased in t h e 
toots (Fig. 15). 
In t h e t h i rd , 48- h o u r exper iment , we observed a h igh s ta rch c o n t e n t in 
the a f t e r n o o n and evening in t h e leaves. A t noon the s t a r ch con ten t was low 
in the s t e m , a n d the changes dur ing t h e d a y were re la t ively small . The s t a r c h 
content was considerably h igher in t h e m o r n i n g and l a t e n igh t in the roo t s 
(Fig. 16). 
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Fig. 16. Changes of starch c o n t e n t in Gamba grass during the 48 hour experiment 
The i n v e s t i g a t i o n of t h e dai ly c h a n g e s revea led t h a t t h e r e was no d i r e c t 
connec t ion b e t w e e n t h e p r o d u c t i o n of c a r b o h y d r a t e s d u r i n g p h o t o s y n t h e s i s 
a n d the c o n c e n t r a t i o n of f r e e sugars in t h e p l a n t . E v i d e n t l y , t h e c o n t e n t of 
f r ee sugars in t h e grass l e a v e s is u n d e r t h e i n f l u e n c e of complex regulat ing-
m e c h a n i s m s . A f u r t h e r s t u d y of these r e g u l a t i n g m e c h a n i s m s is n e c e s s a r y 
(and is p l a n n e d ) , be fo re w e can explain t h e s e c h a n g e s in t h e case of N o r t h e r n 
G a m b a grass . However , i t is possible to a n a l y s e some of t h e p rob lems i n v o l v e d 
in more g e n e r a l t e rms . Glucose , f ruc tose a n d t h e i r p h o s p h o r y l a t e d d e r i v a t i v e s 
a re a m o n g t h e early p r o d u c t s of p h o t o s y n t h e s i s . T h e y a r e read i ly i n t e r c o n -
ver t ib le . Til l r ecen t ly , w e t h o u g h t t h a t t h e Calv in cycle w a s t h e only p a t h w a y 
for carbon in p h o t o s y n t h e s i s and acco rd ing ly t h e r i b u l o s e - d i p h o s p h a t e w a s t h e 
only a c c e p t o r of c a r b o n d i o x i d e in p h o t o s y n t h e s i s . R e c e n t i n v e s t i g a t i o n on 
some t r o p i c a l grasses l ike s u g a r cane, h o w e v e r , show t h a t a n o t h e r c o m p o u n d , 
phospho-eno l -py ruv ic ac id m a y also a c t as a c a r b o n d i o x i d e accep to r . (This 
react ion w a s k n o w n for a l o n g t ime , it was , h o w e v e r , n o t c o n n e c t e d w i th p h o t o -
synthesis) . T h e re la t ive i m p o r t a n c e of t h e t w o p a t h w a y s is n o t ye t k n o w n . W e 
do not k n o w if t h e y ac t pa ra l l e l , and how in t h a t case t h e i r r e l a t i v e c o n t r i b u t i o n 
t o the t o t a l c a r b o n d i o x i d e f i x a t i o n is r e g u l a t e d . T h e suc rose is bu i l t u p f r o m 
glucose a n d f ruc to se , a n d i t can be d e c o m p o s e d to the s a m e c o m p o u n d s , b u t 
these processes are n o t so s imple as t h e y s e e m to be. A c c o r d i n g to our p r e s e n t 
knowledge , t h e synthes i s of sucrose t a k e s p l ace in t w o s t eps . I n the f i r s t s t e p 
s u c r o s e - p h o s p h a t e is s y n t h e s i s e d f r o m u r i d i n e d i p h o s p h o - g l u c o s e ( U D P G ) a n d 
f r u c t o s e - 6 - p h o s p h a t e b y suc rose p h o s p h a t e s y n t h e t a s e . I n t h e second s t e p t h i s 
is h y d r o l y s e d b y a p h o s p h a t a s e to suc rose a n d to i n o r g a n i c p h o s p h a t e . T h e 
decompos i t i on t o sucrose m i g h t p r o b a b l y t a k e p lace in t w o ways , b y t h e so-
called suc rose s y n t h e t a s e , wh ich splits t h e sucrose t o f r u c t o s e and t o U D P G , 
Discussion 
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and b y inver tase to glucose and f ruc tose . The U D P G is also a s t a r t i n g point 
for t h e s t a r ch synthes is , and might b e one for cellulose. According t o some 
opinions, guaniodiphosphate-glucose subs t i tu t e s the U D P G in t h e cellulose 
synthes is of higher p l an t s . For a t ime it was thought t h a t t h e sucrose s y n t h e t a s e 
is real ly an enzyme for synthesis , as i t s n a m e still ind ica tes . There were m a n y 
doub t s a b o u t the role of inver tase in p l a n t s , unti l we l e a r n t i t is under regula t ion 
in sugar cane , which m e a n s t h a t it h a s t o b e involved w i t h the sucrose m e t a b -
olism. 
Sucrose is not on ly involved in t h e metabol ism of hexoses a n d poly-
sacchar ide , h u t it is t h e fo rm in which t h e ca rbohydra t e s are t r ans loca ted in 
the p h l o e m . I t s q u a n t i t y a t any given m o m e n t in a p l a n t tissue der ives not 
only f r o m i ts synthesis and decomposi t ion , bu t p e r h a p s even more f r o m its 
t r ans loca t ion foT s torage. These processes are all regula ted and some de ta i l s of 
the process have a l r eady been descr ibed. 
I n discussing t h e role of s tarch, we shall have to s t a r t f rom genera l con-
clusions. I n cells the p las t ids are the cy top lasmat i c organel les with t h e abi l i ty 
to m a k e s ta rch . Those cells which are n o t able to f o r m s ta rch under n a t u r a l 
condi t ions can be induced b y sugar so lu t ion to per form t h e process in higher 
p lants . T h e monocoty ledons are except ions , because in the i r cells t h e s ta rch 
syn the t i s ing enzymes are absent or i nh ib i t ed , or the s t a r c h precursor c o n t e n t 
is too low. In such cases a sugar solut ion supply can i n d u c e starch p roduc t ion 
as p o i n t e d out in 1969 b y Badenhu izen . 
In cells for s t a rch biosynthesis t w o systems are considered: 1. F r o m 
g lucose- l -phospha te long chains are b u i l t u p by starch phosphory lase in which 
the glucose residues are l inked toge ther b y iz-1.4 bonds. T h e reaction is al lowed 
to p roceed in the presence of a pr imer or s t a r t e r molecule wi th the same gluco-
sidic b o n d s , and conta in ing a t least t h r e e glucose residues. 2. UDPG-a -g lucan -
glucosyl t r ans fe rase t r a n s f e r s a glucose u n i t f rom U D P G t o an ol igosaccharide 
or a s t a r c h molecule. 
In o rde r to form s t a r ch , the p resence of phosphorylase is considered the 
most i m p o r t a n t in h igher p lants . Severa l inhibitors of phosphory lase are 
known a m o n g which are inorganic sal ts , phosphates , iod ine and /3-amylase. 
W i t h grasses (e.g. Cynodon) a m y l a s e is the mos t l ikely inh ib i tor . The 
amylase ac t iv i ty can b e suppressed b y a small concen t ra t ion of mercu r i c 
chloride, a n d the less sensi t ive phosphory lase will be able t o induce t h e s t a rch 
fo rma t ion if the g lucose- l -phosphate level is also suf f ic ien t . 
T h e role of the A D P G or U D P G - g l u c a n t ransferase is ques t ionable as an 
individual enzyme in t h e s ta rch syn thes i s , bu t it has an i m p o r t a n t f u n c t i o n 
in t h e p roduc t ion of ol igosaccharide f r o m maltose, which could t hen a c t as 
pr imers f o r phosphorylase ( B A D E N H U I Z E N 1 9 6 9 ) . 
We would like to p o i n t out , howeve r , t h a t the knowledge of me tabo l i c 
p a t h w a y s a n d their i m m e d i a t e regula t ion would not be enough to answer t h e 
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s imple quest ion w h y the c h a n g e of sugars in G a m h a grass follows the p a t t e r n 
w e described. F u r t h e r compl ica t ions arise f r o m t h e fac t t h a t a lmost all of t h e 
physiological a n d biochemical parameters of higher p l a n t s show a d iu rna l 
change , which is called c i r cad ian r h y t h m ( S W E E N E Y 1 9 6 9 ) . The circadian 
r h y t h m s were a t f i r s t recognized in the leaf m o v e m e n t of some tropical p l an t s , 
h u t later, a f t e r t h e research of Bunn ing , it b e c a m e evident t h a t t h e same r h y t h m 
c a n be the bas i s of the pho tope r iod ic reac t ions . U n f o r t u n a t e l y , we do no t y e t 
k n o w well t h e biochemical m e c h a n i s m involved in the c i rcad ian r h y t h m . T w o 
m a i n theories h a v e been p o s t u l a t e d . According to the hypo thes i s of Bunn ing , 
t h e plants h a v e a regular i n t e r v a l oscil lat ion in some componen t s of t h e i r 
metabol i sm, a n d , depending o n the phase of th is oscil lation, t h e y react dif-
f e ren t ly to e x t e r n a l control l ing factors. 
The o t h e r hypothes is , w e m a y call t h e hourglass t h e o r y , which p resup-
poses tha t t h e change of e n v i r o n m e n t will se t up a speci f ic change in t h e 
compound a n d , depending o n t h e quan t i ty of this its r eac t ion , may change . 
T h e r e are m a n y reasons to be l ieve t ha t th i s k e y compound is a specific com-
p o u n d and m a y be the so-called p h y t o c h r o m e . 
At the p r e s e n t m o m e n t i t is not possible to decide w h i c h theory will b e 
correct , b u t i t is quite poss ib le t ha t a n e w theory will develop which will 
con ta in some elements of b o t h . 
From o u r point of v iew i t might be e n o u g h to s tress t h a t the metabol ic 
processes of h i g h e r plants a r e probably u n d e r t h e effect of a fu r the r super -
regulat ion, w h i c h will need t o b e unders tood be fo re one can proceed to ana lyse 
t h e behaviour of t h e soluble ca rbohydra t e s a n d s tarch t h a t h a v e been recorded 
in these observa t ions . 
Suffice i t t o say, t h a t f r o m the po in t of view of i t s agr icul tural v a l u e , 
t h e low c o n t e n t of soluble c a r b o h y d r a t e a n d s ta rch observed in the leaves of 
Nor the rn g a m h a grass m a y account for t h e poor qua l i ty of silage t h a t h a s 
been produced f rom this species as recorded b y M I L L E R — R A I N S — T H O R P E 
(1963). In u s i n g this species f o r silage, it will be useful to incorpora te a h igh-
energy p rese rva t ive like molasses or ground corn. 
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THE COAGULATION ON HIGH FREQUENCY 
OF INCUBATED EGGS 
FOR PATHOLOGICAL INVESTIGATIONS 
B y 
J . N A G Y , A . P Á L 
U N I V E R S I T Y OF A G R I C U L T U R A L S C I E N C E S , D E B R E C E N 
A method of f ixat ion of the clinical s y m p t o m s of decayed eggs, which does not 
distort the feature of the disease, and does not inhibit the culture of pathogenes was 
experimented b y high- frequency coagulation. According to our observations, this 
condition is brought about by the following physical properties. Goose eggs of average 
size after 8 - - 1 0 days of incubation can be coagulated within 15 min. at an average in 
the coil of a H F oscillator. In the case of hen eggs of average size after 8—10 days of 
incubation 12 min. were necessary for coagulation with a smaller-power oscillator of 
convenient coil diameter. According to our experimental results, the anode current of 
oscillators shows the closest correlation with the dens i ty of the eggs. The results of the 
microbiological investigation are as follows. On mediums of potato-b and beer-agar, 
fungi belonging to Aspergillus, Pénicillium and Mucor genus were cul t ivated of the 
samples obta ined after coagulat ion on high frequency. On meat-agar and Klimert 
medium E. coli. Streptococcus and Staphylococcus colonies were cul t ivated after co-
agulation. 
In t roduct ion 
Numerous e m b r y o des t ruc t ions t ak ing p lace erupt ively in connection 
wi th fowl incuba t ion on the coops m a k e it necessary to get to k n o w the exact 
site of pathological a l te ra t ions . I t is of great i m p o r t a n c e not on ly in research 
work b u t in prac t ice as well. The inves t iga t ion , a n d t h u s the i n c u b a t i o n is very 
d i f f icu l t , even imposs ib le because of t h e i r l iquid aggregat ion. 
The dif ferent layers of the eggs decayed in t h e period men t ioned can be 
f ixed b y several m e t h o d s of coagula t ion , b u t m o s t of t h e m a l te r , d is tor t t he 
f ea tu r e of the disease, and make it impossible to n o t e t h e condition of coagulat ion 
su i tab le for inves t iga t ion dur ing t h e t r e a t m e n t . 
Af te r the t r e a t m e n t on high f r equency used b y us t h e coagu la ted layers 
show a t rans i t ion b e t w e e n a viscous a n d a s table condi t ion, t h e f e a t u r e of the 
disease is not a l te red signif icantly, t h e di f ferent c o m p o n e n t s on ly show a slight 
dev ia t ion , and can b e separa ted eas i ly . 
Our me thod can lead to p o s i t i v e e x a m i n a t i o n results even in lack of 
clinical symptoms b y inves t iga t ing t h e relat ion be tween the we igh t of t h e 
d i f fe ren t layers a n d t h e incuba t ion pe rcen tage . 
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Coagula t ion 011 h i g h f r e q u e n c y m a k e s it poss ib le t o control t h e a l t e r a t i on 
of t h e condi t ions s u i t a b l e for d i s sec t ion . D u e t o t h e c h a n g e of a n o d e - c u r r e n t 
t h e coagu la t i on c o n d i t i o n su i tab le f o r morpho log ica l s tud ies does n o t kil l t h e 
m i c r o o r g a n i s m s , so t h e bac te r io log ica l and myco log ica l i nves t i ga t i on of t h e 
s e p a r a t e d layers is a l so possible. 
Material and method 
We used two types of HF oscillators of different output power for the coagulation of 
incubated eggs. In both cases we put the eggs in the coil of the oscillators one by one. 
The oscillator of low power (with Tungsram ОТ 100 tube) with self-led capacit ive feed-
back was used by us in the case of hen eggs. This on a high frequency could yield an output 
power of P m a x = 1 0 0 wat t s at f = 34 Mc/s, if the anode potential U a = 1300 volts . In the 
case of both oscillators we could infer the output power from the anode current. 
The hen eggs put into the coil with 8 worms (1 = 6 cm, 0 = 5 cm) showed a dissipation 
of a f ew watts at the beginning, and of 14—25 watts by the progressing of the coagulation. 
We devised a convenient oscillator for the coagulation of incubated goose eggs. Their 
coil was made of copper with 14 worms (/ = 10 cm, 0 = 7 cm). This oscillator could yield a 
useful H F power of P m a x = 250 watts on f = 26 Mc/s frequency at an anode vol tage of U a = 
2400 vo l t s (Tungsram OQQ 151/3000 transmitting tube). 
The goose eggs put into the coil showed a dissipation effect of a few watts at the begin-
ning, and took off 37—45 watts during the treatment of 15 minutes. In both cases we were 
very careful that the eggs should not come in contact with the worms of the coil to avoid the 
electrical arc, and in addit ion we used an external air cooling. 
The coagulated eggs were dissected in a sterile box, their opening was made in three 
stages worked out by the authors. The colour or morphological alternations were observed 
macroscopically, samples were taken with a glowing platinum stick, and laid on the medium 
in a zig-zag form. Meat-agar and Klimert medium were used for the bacterium culture, and 
potato-b and beer-agar for the fungi culture. 
Results 
T h e resul ts of a series car r ied o u t on n e a r l y 2000 ind iv idua l s show t h a t 
in t h e case of goose eggs an a v e r a g e anode c u r r e n t of 50—54 m A w a s neces-
s a r y t o ob ta in a c o a g u l a t i o n c o n d i t i o n su i tab le f o r dissect ion. I n t h e case of 
egg w e i g h t r a n g i n g b e t w e e n 1 3 0 — 1 8 0 g th is w a s b r o u g h t a b o u t w i t h i n 15 
m i n . (F ig . 2a) a n d d u r i n g this p e r i o d t h e H F power -d i s s ipa t ion w a s b e t w e e n 
37 —45 W re fe r r ing t o t h e we igh t c a t e g o r y m e n t i o n e d above . 
Search ing f o r t h e f ac to r on w h i c h t h e size of t h e anode c u r r e n t mos t ly 
d e p e n d s , accord ing t o t h e resul ts of a cor re la t ive inves t iga t ion , i t w a s found 
t h a t cor re la t ion w a s t h e closest b e t w e e n t h e d e n s i t y of goose eggs and t h e 
a m p e r e : + 0 . 9 8 9 , w h e r e a s it w a s + 0 . 9 5 9 b e t w e e n t h e weight a n d ampere , 
a n d t h e leas t : + 0 . 8 0 4 was b e t w e e n t h e v o l u m e a n d ampere . I n case of goose 
eggs, t h e phys ica l cha rac t e r i s t i c s b e l o n g i n g t o t h e d i f f e r e n t w e i g h t ca tegor ies 
can b e seen in t h e a - c o l u m n s of T a b l e 1. 
T h e causes of m o r t a l i t y a r e : mycos ica l , 1 0 . 0 9 % , bac te r io log ica l , 2 3 . 3 4 % , 
s te r i l e , 33 .50%, a n d o t h e r causes, 3 2 . 0 7 % . T h e l a t t e r was r e p r e s e n t e d in m a n y 
Acta Agronomica Academiae Scientiarum Hungaricae 23, 1974 
T H E COAGULATION OF INCUBATED EGGS 3 2 1 
Table 1 
The physical properties of coagulated eggs (goose a, hen b) for dissection 
Weight of eggs, Volume, Dens i ty , 
g/cm» 
Average anode 
cur ren t , 
m A Diss ipa ted power, 
w a t t 
ь 
15 m i n 12 min 
a » a Ь a Ь a b a Ь 
1 3 0 - 1 4 0 40—45 134 43 1.007 0.988 50.6 61.75 37.44 14.1 
140 — 150 4 5 - 5 0 145 46 1 . 0 0 0 1.034 50.4 66.75 36.96 20.1 
1 5 0 - 1 6 0 5 0 - 5 5 148 48 1.047 1.093 51.4 69.00 39.36 22.8 
160—170 5 5 - 6 0 150 50 1.100 1.150 53.0 76.75 43.20 23.5 
170—180 6 0 - 6 5 155 52 1.129 1.202 54.0 86.00 45.60 25.5 
U 50 100 150 2 0 0 mA 
Fig. 1. The HF output of the low-power oscillator as a function of the anode current (C = 
HF-coil, V = ventillátor) 
cases b y a small v o l u m e of dense a lbuminous layer , and could b e in fe r red 
decidedly f rom genet ical causes ( a b o u t 1 % uncoagu la ted ) . 
A f t e r H F coagula t ion on a m e d i u m of pota to-b a n d beer-agar ,we succeeded 
in cu l tu r ing species be longing to Aspergillus genus o u t of the she l l -membrane 
and e m b r y o , to Pénicillium genus ou t of t h e she l l -membrane , to M u c o r genus 
out of t h e di f ferent l ayers of yolk d e p e n d i n g on the s eve r i t y of in fec t ion . 
On a medium of mea t -aga r a n d Ki imer t E. coli, Streptococcus were 
cu l tu red a f t e r t r e a t m e n t on high f r e q u e n c y , species be longing to o t h e r genuses 
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were also produced,, b u t this could n o t he establ ished without d o u b t , although 
it w a s sure, they were gram- nega t ive . In case of E. coli, t h e most massive 
c u l t u r e was produced from samples t a k e n of g ranu loma on the shel l -membrane, 
less massive cu l tu re was produced f rom the e m b r y o , and the samples t aken 
f r o m different l aye r s of the yolk . W e did not succeed in cu l tur ing anything 
f r o m chalaza. 
Fig. 2. The relat ionship between the a n o d e current and t i m e according to different weight 
categories in case o f goose (a) and of hen (b) eggs 
According t o our measurements carried o u t on nearly 400 hen eggs, an 
a v e r a g e anode c u r r e n t of 61 —86 m A was necessary in case of egg weights 
r a n g i n g between 40 —65 g to ob t a in a coagulat ion condit ion needed for 
dissection. It was brought abou t within 12 min . (Fig. 2b), a n d during th is 
p e r i o d the ou tpu t power referring t o the weight ca tegory men t ioned above was 
b e t w e e n 1 4 - 2 5 . 5 W . 
As in the case of goose eggs, i t could be establ ished here, too , t ha t corre-
l a t i o n was the closest between t h e density of eggs and t h e anode cur ren t : 
+ 0.989, whereas i t was +0 .986 between the cu r r en t and t h e weight of eggs, 
a n d finally it was t h e least b e t w e e n volume a n d current + 0 . 9 6 1 . 
The pe rcen tua l division of mor t a l i t y causes as well as t he microorganisms, 
genuses cultured f r o m different p a r t s of the hen eggs, and the media are nearly 
t h e same as t h o s e of the goose. 
Discussion 
I t is wel l -known tha t a f t e r a long period h e a t c o a g u l a t i o n m a y take place 
e v e n at 57° C, b u t af ter a shor t period only opalization can be observed a t 
58°C in case of h e n eggs (ROMANOFF 1949). I n case of wild b i rds like pigeon, 
r ob in , starling, even 80 —90°C is needed for coagulat ion (ROMANOFF 1949). In 
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our s t u d y the in ternal hea t ing effect of high f r e q u e n c y is responsible most ly 
for p rec ip i ta t ing coagula t ion . 
T h e r e m a y be even o the r ways of coagulat ion b u t these are n o t good for 
dissection. B A N C R O F T — R U T Z L E R ( 1 9 3 1 ) showed t h a t egg albumin c a n be co-
agula ted b y different d rugs . There m a y even be o the r coagulat ing a g e n t s , e.g. 
mechanica l shaking ( W u — L I N G 1 9 2 7 ) , pressure of a b o u t 5000 a t m . or higher 
wi thout increasing t e m p e r a t u r e ( R O M A N O F F 1 9 4 9 , G R A N T et al. 1 9 4 1 ) . 
T h e rise of H F diss ipat ion is poss ib ly de te rmined b y the d e n s i t y of ion 
concen t ra t ion . I t was observed t h a t t h e power d iss ipa t ion of dist i l led water 
pu t in to t h e coil of our oscillator is less t h a n t h a t of t h e same v o l u m e of tap 
wa te r . I n t h e case of g rea te r ion dens i ty coagulat ion occurs at a h igher anode 
cur ren t . 
W i t h our expe r imen ta l me thod one can d i f f e r en t i a t e even in lack of 
t r ad i t i ona l pathological s y m p t o m s , as t h e egg componen t s can he inves t iga ted 
and measu red , for example , t h e yolk on t h e size of wh ich the bodily s t r eng th 
and v i t a l i t y of the e m b r y o and chicken depends or t h e dense outer a lbumin 
layer , t h e th ickness of which depends on the season a n d the s torage of eggs 
( M O L N Á R 1966). According to K i s s (1962), there is a re la t ionship b e t w e e n the 
per cent of ha tch ing a n d t h e q u a n t i t y of t h e dense a l b u m i n layer. 
T h e coagulat ion on high f r equency of t h e eggs i n c u b a t e d for 8 —10 days, 
as it a p p e a r s f rom w h a t was ment ioned above , is b rought a b o u t at 55°C (measured 
immedia t e ly a f t e r the H F coagulat ion on t h e outer su r f ace of the eggs) and in 
compar ison in a re la t ively ve ry short t i m e (12 —15 min) . The cause of i t is as 
follows. I n case of the t r ad i t iona l w a y s of coagulat ion t h e heat conduc t ion 
takes p lace incomplete ly b y way of t ransmiss ion f r o m layer to layer , and the 
d i f fe rent layers m a y be coagula ted in one another . W h e r e a s , in the case of our 
me thod , on high f r equency described earl ier , heat ing t a k e s place s imul taneous ly 
in each layer . This process m a k e s t h e separa t ion of each layer possible. I t is 
assumed t h a t the m o v e m e n t in a space of high f r e q u e n c y of the ions found 
among t h e prote in molecules m a y help coagulat ion local ly as well. T h e co-
agula t ion process t akes place s imul taneous ly in the whole volume, a n d in the 
hea t t ransmiss ion t h e conduc t ion of t h e h e a t has a l i t t le , even negligible role. 
The p rac t i ca l impor t ance of coagula t ion on a re la t ive ly low t e m p e r a t u r e is 
t h a t p a t h o g e n s closed in t h e eggs could be cul tured even af ter coagula t ion . 
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SEASONAL CHANGES IN THE К AND Ca CONTENTS 
OF TERRICOLOUS XEROPHYTON LICHEN SPECIES 
AND THEIR SOILS 
B y 
E . K O V Á C S - L Á N G , К . V E R S E G H Y 
D E P A R T M E N T O F P L A N T T A X O N O M Y A N D E C O L O G Y 
O F T H E E Ö T V Ö S L O R Á N D U N I V E R S I T Y , B U D A P E S T : 
B O T A N I C A L C O L L E C T I O N O F T H E M U S E U M O F N A T U R A L S C I E N C E S , B U D A P E S T 
The seasonal changes in the К and Ca contents of four xerophyton- l i chen species 
(Cladonia magyarica, Cladonia furcata, Cladonia convoluta and Parmelia pokornyi) from 
Brometum tectorum secaletosum and Festucetum vaginatae grassland communit ies of 
sandy soils were studied over t w o years. The Ca content of l ichens is m u c h higher, the 
turnover of Ca quicker and the t i m e of its replacement considerably shorter compared 
to the potass ium. Taking the p h y t o m a s s of the l ichens, the amount of Ca contained in 
them and the rate of Ca turnover into consideration, it can be established tha t their role in 
the calc ium turnover of the p lant communit ies s tudied is more impor tant than that of 
the Gramineae species associated wi th them. In the potass ium turnover of the plant 
communit ies studied the role of l ichens is m u c h less important. 
Introduction 
In t h e c o u r s e of i nves t i ga t i ons car r ied on for years in t h e f r a m e w o r k of 
t h e I B P — P T w e succeeded in f o r m i n g a n o t i o n of t h e p h y t o m a s s p r o d u c t i o n 
in t h e v e g e t a t i o n period of l ichen species in an a n n u a l (Brometum tectorum 
secaletosum) s a n d y grass land c o m m u n i t y cha rac t e r i s t i c of t h e oa lca reous 
s a n d y areas of t h e Grea t H u n g a r i a n P la in , a n d in a pe renn ia l o p e n g rass land 
c o m m u n i t y of s a n d y soil ( Festucetum vaginatae danubialeJ, r e spec t ive ly 
( V E R S E G H Y — L Á N G 1971); of seasona l changes in the i r ch lo rophy l l c o n t e n t s 
( V E R S E G H Y 1972) a n d of t h e i r w a t e r r eg ime ( V E R S E G H Y 1971). 
T h e p r e s e n t s t u d y is a i m e d a t d e t e r m i n i n g t h e role l ichens p l a y in t h e 
m i n e r a l t u r n o v e r of these p l a n t c o m m u n i t i e s . As a f i r s t s t e p , t h e seasonal 
c h a n g e s in t h e q u a n t i t i e s of t w o ions — C a + + a n d K + — i m p o r t a n t a t t h e 
s i te , were e x a m i n e d in four l ichen species a n d t h e i r soils. W e did n o t , howeve r , 
w a n t t o f i n d o u t in w h a t c o m p o u n d s a n d in w h i c h p a r t s of t h e l i chen t ha l i u s 
t h e t w o ca t i ons e x a m i n e d occur . 
T h e m i n e r a l t u r n o v e r of l i chens w a s f i r s t dea l t w i th b y S A L O M O N (1914) 
w h o m a d e r o u g h e s t ima te s of t h e ion s to re of t h e algal and f u n g a l c o m p o n e n t s 
of l ichens. 
Cer ta in l i chen species excel in t h e i r h igh c a p a c i t y for m e t a l a c c u m u -
l a t i o n — as p o i n t e d ou t b y s o m e a u t h o r s (cf. H A L E 1967). A m i n e r a l c o n t e n t 
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higher t h a n their subs t r a t e s can be observed in lichen species living on the 
barks of t rees too ( H A L E 1 9 6 7 ) . According to B A Z I L E V I C S — R O D I N ( 1 9 7 1 ) , s 
high minera l content occasionally amoun t ing to as much as 10 per cent of the 
d r y - m a t t e r content is a character is t ic fea ture of xe ro the rm lichen species in 
the Russian steppe zone. The Si and Ca contents are especially high compar-
ed to a str ikingly low N content . 
Material and method 
Our investigations were made in the Great Hungarian Plain, on a calcareous sandy 
area of the Danube—Tisza Mid-region, with samples taken every month between August 1970 
and April 1972. From selected stands of annual (Brometum tectorum secaletosum) and perennial 
open (Festucetum vaginatae danubiale) sandy grassland communi t i e s two varieties (var. 
palamaea) Ach. (Nyl.) , var. subrangiformis (Sandst . ) Abb. of Cladonia furcata a mixed material 
occurring in masses in the communit ies studied, and the species Cladonia magyarica Vain. , CI. 
convoluta Lam. and Parmelia pokornyi (Körb.) Szat. were collected. From the carefully cleaned 
and sorted out material 3 g air-dry samples (in 2—3 replications per species) were analysed. 
The plant material was digested in a mixture of concentrated H 2 S 0 4 and H 2 0 2 wi th Se catalizer 
used after Kjeldahl's method , and K + and Ca + + were determined by means of f lame photo-
metry. The solution, before being subjected to f lame photometry , was freed from sulphates on a 
Varion A D - t y p e an ion-exchanging resin column. The measurement results are given in mg% 
related to the dry matter c o n t e n t of the lichens. 
The soil samples were taken every m o n t h from a 1 cm layer under the lichens, simulta-
neously with the plant material . From the air-dry soil an aqueous solution of soil -)- distilled 
water of 1 : 5 ratio was prepared which — after being shaken, sedimented and fi ltered — was 
subjected to f lame photometry . The turnover rate (K) and turnover t ime (1/K) were determined 
after ROBERTSON (1957) and PRÉCSÉNYI (1971) on the basis of the following correlation; 
К = L/x, where L = the annual increment of matter (e.g. Ca, К) , x = the m a x i m u m valua 
of matter. The statistical analyses were made after SVÁB (1967). 
Results 
Seasonal changes in the Ca content. In the grassland communit ies examined 
the bulk of the p h y t o m a s s is made ou t of organic m a t t e r produced by lichens 
and mosses ( V E R S E G H Y — L Á N G 1 9 7 1 ) . Flowering p l an t s are represented in the 
highest proport ion b y grasses ( Festuca vaginata, Koeleria cristata, Bromus 
tectorum, Secale silvestre). I t is known ( T Ö L G Y E S I 1 9 6 9 ) t h a t Gramineae are 
character ized by a low Ca content , therefore in these grasslands lichens play 
a more impor t an t role in the tu rnover of Ca. 
T h e Ca content of t he Hungar i an xero therm lichen species examined is 
1 0 0 0 — 3 0 0 0 m g % higher t h a n t h a t of the common grasses of H u n g a r y — Ca 
content related to t he d r y mat te r con ten t is 1 5 0 — 2 4 0 m g % in Festuca pallens, 
2 5 0 m g % in Koeleria cristata, 3 4 0 m g % in Bromus tectorum, 1 0 0 — 1 8 0 m g % in 
Festuca pseudovina and 3 5 0 m g % in Festuca sulcata ( K O V Á C S - L Á N G 1 9 6 6 ,  
T Ö L G Y E S I 1 9 6 9 ) . The Ca content of lichens living in the annual grassland of 
sandy soil is higher ( 1 0 0 0 — 3 0 0 0 mg°/0) — in the case of the same species — 
than in the perennial Festucetum vaginatae ( 1 0 0 0 — 2 0 0 0 mg%) . 
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The Ca con t en t of lichens shows seasonal f l uc tua t i ons . T h u s , e.g., Ca 
c o n t e n t in Cladonia magyarica occurr ing in masses in t h e Festucetum vaginatae 
p l a n t c o m m u n i t y shows a m a x i m u m in a u t u m n a n d w i n t e r (3300, 2600 mg%) , 
while in spring and s u m m e r it is un i fo rmly lower (1000—1200 m g % ; Fig. 1). 
T h e same species can be found in Brometum in a lower q u a n t i t y , t h e m a x i m u m 
of i t s Ca conten t a p p e a r s at a d i f f e ren t t ime, 1 —2 m o n t h s earlier (3600, 2300 
m g % ) . 
C a 
Fig. 1. Seasonal changes in the К and Ca content of Cladonia magyarica in the plant com-
munities studied 
Cl. furcata (var . palamaea a n d va r . subrangiformis) is t h e d o m i n a n t 
l ichen species of Brometum, t hough occurr ing in considerable quan t i t i e s in the 
Festucetum vaginatae c o m m u n i t y too . The seasonal changes of its Ca content 
are s imilar in the two p l a n t communi t i e s , lower in s u m m e r (1000—1100 m g % ) 
a n d of an increasing t e n d e n c y in a u t u m n . The Ca c o n t e n t is high in w in t e r too. 
I t is m a x i m u m in S e p t e m b e r (Fig. 2); 2900 m g % in Brometum and 2300 m g % 
in Festucetum vaginatae. 
CI. convoluta f o rms a smaller mass in bo th communi t i e s t han e i the r of the 
two f o r m e r species. T h e seasonal changes in its Ca c o n t e n t show b y a n d large 
a s imilar picture as seen in the f o r m e r species; its lower summer v a l u e (1000 
m g % ) is followed b y a u t u m n - and w in t e r max ima (Fig . 3); 2700 m g % i nßro-
metum, 3400 m g % in Festucetum vaginatae. 
T h e amoun t of Parmelia pokornyi is only s ign i f ican t in the Festucetum 
vaginatae. I t s average Ca content is h igher t han t h a t in the o the r species 
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e x a m i n e d ; the m a x i m u m value is in December (Fig. 4) (4200 mg%) , t h e 
m i n i m u m in May (1100 mg%) . 
Seasonal changes in the potassium content. T h e К c o n t e n t of lichens is 
m u c h lower t h a n t h e i r Ca c o n t e n t — 2 - 3 0 0 m g % on an a v e r a g e - and its 
s easona l f luc tua t ion is also lower. T h e К con t en t of f lowering p l a n t s is m a n y 
t i m e s higher t h a n t h a t . Thus t h e ro le of l ichens in t h e t u r n o v e r of potass ium 
w i t h i n t h e c o m m u n i t y is much less impor t an t t h a n in the case of Ca. The К 
c o n t e n t of lichen species is of s imi l a r value in b o t h communi t ies . 
Fig. 2. Seasonal changes in the К and Ca content of Cladonia furcata in the plant communities 
studied 
The seasonal changes in t h e К conten t of Cladonia magyarica have a 
s im i l a r t rend in t h e two communi t i e s . The h ighe r values of t h e win te r m o n t h s 
(270—300 m g % ) a r e followed b y a decrease in spr ing (in Brometum : 150 m g % 
in March , in Festucetum vaginatae 190 m g % in May; Fig. 1). T h e maxima of 
t h e К and Ca c o n t e n t s do no t a p p e a r at exac t ly t h e same t i m e . 
The t r end of К content in CI. furcata is also similar in t h e t w o communi-
t i e s , only in t h e Brometum t h e f l uc tua t i ons a re higher . The t e n d e n c y is similar 
t o t h a t of the f i r s t species, h o w e v e r , the decrease in spring is less expressed, 
a n d t h e summer va lues are n o t so low either (Fig . 2), 230 m g % in Brometum, 
250 m g % in Festucetum vaginatae. 
The m a x i m u m and m i n i m u m values of К and Ca c o n t e n t s do not coin-
c ide exactly, t h e m a x i m a of К precede those of Ca. 
In winter CI. convoluta r eaches a re la t ive ly uni form a n d no t too high 
v a l u e in bo th communi t i e s (250 m g % ) which — af te r an expressed spr ing 
( M a y — J u n e ) m i n i m u m (180 m g % ) and slow s u m m e r increase (240 m g % ) — 
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Fig. 4. Seasonal changes in the К and Ca content of Parmelia pokornyi in Festucetum vaginatae 
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is fo l lowed by a second decrease in O c t o b e r (200 m g % ) , unt i l — f ina l ly — the 
win te r level is g radua l ly a t t a ined (F ig . 3). Changes in t h e К c o n t e n t occur 
para l le l t o those of t h e Ca conten t ; m a x i m a and m i n i m a appear a t a b o u t the 
same t i m e . 
T h e К content of Parmelia pokornyi ranges b e t w e e n similar v a l u e limits 
as in t h e former th ree species. I t s seasonal changes show t h e following t r ends : 
Fig. 3. Seasonal changes in the К and Ca content of Cladonia convoluta in the plant communities 
studied 
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i t is lower (200 —250 mg%) in s p r i n g and a u t u m n , and higher (270 —300 m g % ) 
in summer and w i n t e r (Fig. 4) . 
When c o m p a r i n g the p o t a s s i u m and ca lc ium contents of t h e different 
species we can see t h a t the t r e n d of the seasonal changes and t h e quan t i t a t ive 
v a l u e s are s imi lar , bu t Parmelia pokornyi has a higher Ca c o n t e n t than t h e 
o t h e r species. 
When t h e potass ium and calcium con ten t s of the same l ichen species a re 
c o m p a r e d in t h e t w o plant communi t i e s , an expressed di f ference is only found 
in t h e Ca con t en t of CI. furcata wh ich is higher in the Brometum. 
The turnover rate of potassium and calcium contents. T h e turnover of 
p h y t o m a s s in H u n g a r i a n p l a n t communit ies (Artemisio-Festucetum pseudo-
vinae, Peucedano-Galatelletum punctati) was s tud ied by P R É C S É N Y J ( 1 9 7 1 ) .  
D a t a on the xe ro t l i e rm lichen species of H u n g a r y are p resen ted by S I M O N — 
K O V Á C S - L Á N G ( 1 9 7 2 ) . 
An essent ia l difference is shown in t h e dynamics of t h e two minerals 
s t ud i ed by us. T h e values of seasonal changes suggest t h a t in the period 
examined the t u r n o v e r of ca l c ium is much qu i cke r in the l ichens t han t ha t of 
po tass ium. As t o t h e wea ther condit ions, t h e t w o years of t h e period cf in-
ves t iga t ion were highly d i f f e r e n t . 
I t was t h e ext remely d r y summer of t h e second year (1971) t ha t had a n 
especially u n f a v o u r a b l e e f fec t on the vege t a t i on , as felt in a considerable 
decrease of l ichen product ion t o o . 
In the t w o years of t h e pe r iod of inves t iga t ion the ca lc ium turnover of 
l ichens did n o t show essential differences; n e i t h e r the r a t e n o r the t ime of 
t u r n o v e r changed signif icant ly in the successive years. In t h e a n n u a l grassland 
of sandsoil t h e calcium t u r n o v e r was s o m e w h a t quicker, t h e turnover t i m e 
sho r t e r than in t h e perennial grass land (Table 1). 
The p o t a s s i u m tu rnove r showed d i f ferent t rends. The behav iour of t h e 
s a m e lichen species was n o t identical in t h e two plant communi t ies . T h e 
species examined displayed a more in tens ive potass ium t u r n o v e r — t h e i r 
t u rnove r t ime was shorter in b o t h years — in the Brometum tectorum com-
m u n i t y t han in t h e perennial grassland. T h e potass ium t u r n o v e r of Cladonia 
furcata and Parmelia pokornyi slowed down in t h e second, un favourab le y e a r 
in bo th communi t i es , while in Cladonia convoluta accelerated. In the un favour -
ab le year the po tas s ium t u r n o v e r of Cladonia magyarica b e c a m e quicker in t h e 
Festucetum vaginatae c o m m u n i t y , and slower in the a n n u a l grassland. 
From o u r results we h a v e drawn the conclusion t h a t t h e mineral t u r n -
o v e r of lichens canno t be s e p a r a t e d from t h a t of the f lowering p lan t s occurring 
in the same p l a n t c o m m u n i t y . In the a n n u a l grassland of sandsoi l where t h e 
organic and m i n e r a l m a t t e r s of flowering p l a n t s are a lmos t completely re-
newed in t h e course of a y e a r , t h e tu rnover is quicker in t h e lichens too. T h a t 
is why the t u r n o v e r t ime of t h e i r mineral c o n t e n t s — f i rs t of all potassium — 
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Table 1 
Values of turnover rate (°/0) and turnover time (year) of Ca and К 
in the lichen species of plant communities studied 
Festucetum vaginatae 
Augus t 1970 - A p r i l 1971 April 1 9 7 1 - Apri l 1972 
Ca 
К 
Ca 
К 
% year % y e a r % year % year 
Cladonia magyarica 6 2 1 . 6 1 2 3 4 . 3 5 6 8 1 . 4 7 3 0 3 . 3 3 
Cladonia furcata 4 2 2 . 3 8 2 0 5 . 0 4 6 2 . 1 7 1 4 7 . 1 4 
Cladonia convolula 6 1 1 . 6 3 1 2 8 . 3 3 5 3 1 . 8 8 3 2 3 . 1 2 
Parmelia pokornyi 5 9 1 . 7 0 3 9 2 . 5 6 5 6 1 . 7 8 3 1 3 . 2 2 
Erometum tectorum 
Cladonia magyarica 8 2 1 . 2 2 5 1 1 . 9 6 7 5 1 . 3 3 2 7 3 . 7 
Cladonia furcata 6 1 1 . 6 3 3 8 2 . 6 3 7 3 1 . 3 7 1 8 5 . 5 5 
Cladonia convolula 5 6 1 . 7 8 2 1 4 . 7 6 5 7 1 . 7 5 3 6 2 . 7 7 
becomes shorter. T h e phy tomass of t h e flowering p l a n t s forming t h e perennial 
g rass land is bu t p a r t l y replaced in a year, t he t u r n o v e r of m a t t e r s is slower. 
This slower r h y t h m is ref lected in t h e lichen species too. 
Changes in the water- soluble ion content of the soil. When analys ing t h e 
po t a s s ium and ca lc ium contents of t h e 1 cm soil l a y e r under t h e l ichens of t h e 
Festucetum vaginatae commun i ty , we f ind tha t t h e y a re in a posi t ive correlation 
wi th one another a n d with the p H of the soil. T h e correlation coefficient 
b e t w e e n the К and Ca content is 0.69 (P = 0 . 1 % ) . 
T h e water- so luble potass ium and calcium c o n t e n t of the soil is low and 
shows considerable seasonal f l uc tua t i ons . The a m o u n t of calcium is 0.5—1.5 
m g % , t h a t of po t a s s ium 0.1 —0.2 m g % as related t o a n air-dry soil. T h e highest 
va lues appear in w i n t e r , the lowest ones in the r a i n y spring m o n t h s when, wi th 
the beg inning of t h e vegeta t ion pe r iod , the more in tens ive minera l u p t a k e of 
the f lowering p lan t s also con t r ibu tes to a decrease in the ion c o n t e n t of the 
soil. In t h e drier s u m m e r period t h e amoun t of m ine ra l s increases again. The 
m i n i m a a t the end of win te r m a y originate f r o m a wash-out b y t h e melt ing 
snow (Fig. 5). The seasona l changes in t h e p H va lues correspond t o t h e changes 
of ca t ions . 
No correlation could be d e m o n s t r a t e d b e t w e e n the water -soluble potas-
sium a n d calcium c o n t e n t s in the l ichens and those in t h e 1 cm soil l ayer under 
t h e m . I t is in te res t ing , however, t h a t both in t h e soil and in t h e lichens the 
minera l content is h i g h e r in winter t h a n in summer , and an expressed increase 
can b e observed in spr ing . Actual correlat ion m i g h t be found w i t h a refined 
methodology . 
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Fig. 5, Water-soluble Ca and К content and the trend of pH in the soil of Festucetum vaginatae. 
in the upper 1 cm layer under the lichens 
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GENETIC INVESTIGATION 
IN AEGILOPS xTRITICUM COMBINATIONS. I 
AE. TRIUNCIALIS xTRITICUM 
B y 
K . K . G H O S H A L , A . B E L E A 
DEPARTMENT OF GENETICS AND PLANT BREEDING, FACULTY OF AGRICULTURE, 
UNIVERSITY OF KALYANI, KALYANI, W. BENGAL; 
INSTITUTE OF GENETICS CENTRE FOR BIOLOGICAL RESEARCH, HUNGARIAN ACADEMY OF SCIENCES, 
SZEGED 
A l t h o u g h t h e g e n o m e re la t ionsh ip be tween Aegilops a n d Triticum a n d the 
e v o l u t i o n of d i f fe ren t spec ies under t h e m h a v e been t h o r o u g h l y worked ou t , t h e y do not 
a l w a y s b e h a v e in a c c o r d a n c e with the i r a s s igned genome f o r m u l a e . Of la te , t h e r e has 
been cons ide rab le r e t h i n k i n g about the a f f i n i t y between t h e s e t w o genera. T h e p r e s e n t 
i n v e s t i g a t i o n was a p a r t of an e labora te p r o g r a m m e u n d e r t a k e n to collect m o r e d a t a 
on t h e crossabi l i ty , f e r t i l i t y of hybr ids a n d on their cy to log ica l and morpho log ica l 
cha rac t e r i s t i c s . Ae. triuncialis was f o u n d t o cross d i f f e ren t i a l ly with t e t r a p l o i d and 
h e x a p l o i d Triticum. T h e pe rcen tage of s eed se t t ing and s p r o u t i n g of hybr id s eed was 
s t r ik ing ly h igh in c o m b i n a t i o n s with h e x a p l o i d Triticum. T h e fe r t i l i ty of F , h y b r i d s was 
no t so h i g h . Cytological examina t i on s h o w e d pair ing of c h r o m o s o m e s in t h e me ios i s of 
F j h y b r i d s . Morphologica l ly , the hybr ids w e r e most ly i n t e r m e d i a t e between t h e p a r e n t s . 
I t s eems t h a t the g e n o m i c fo rmula ass igned to Ae. triuncialis needs revision t o exp la in 
t h e h igh seed se t t ing a n d sprout ing of h y b r i d seeds and m e i o t i c pair ing o b s e r v e d in 
c o m b i n a t i o n s be tween Ae. triuncialis a n d t e t r a p l o i d and h e x a p l o i d species of Triticum 
Introduction 
Following the pioneer and all-embracing genome analytical work of the 
Kihara school, the origin and evolution of different genomes of Aegilops were 
considered to be a closed issue. The genome formulae assigned to different 
diploid, tetraploid, and hexaploid species of Aegilops b y Kihara and his col-
laborators ( K I H A R A 1 9 5 4 , 1 9 6 3 ) had been accepted almost universally. How-
ever, these symbols were not always the result of concrete and detailed analysis 
( C H E N N A V E E R A I A H 1 9 6 0 ) . It has been found that in many interspecific and 
intergeneric crosses, the different species of Aegilops do not always behave in 
complete agreement with their genome symbols. Recently, Kihara himself felt 
the necessity of a revision of these symbols , since new and useful data had 
accumulated ( K I H A R A — T A N A K A 1 9 7 0 ) . 
With this background, we tried to collect new data on the crossability 
of different species of Aegilops and Triticum and also on the fertility and cyto-
logical and morphological behaviour of the resultant hybrids. 
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Material and m e t h o d 
Seeds of Ae. triuncialis used in our exper iments were collected f r o m the Soviet U n i o n . 
T h e te t raploid a n d hexaploid species a n d cult ivars of Triticum were o b t a i n e d from t h e col-
lect ion of the Agr i cu l tu ra l Research Ins t i tu te , M a r t o n v á s á r . E x p e r i m e n t s were conduc ted a t 
t h e exper imenta l g a r d e n of the i n s t i t u t e . Plants w e r e raised with a spac ing of 30 X 20 c m . 
In all ou r crosses, Ae. triuncialis was used as t h e female pa ren t , s ince past exper iences 
show t h a t b e t t e r seed-set t ing is o b t a i n e d in Aegilops-Triticum crosses if t h e Aegilops spec ies 
ac t s as the f ema le p a r e n t . 
Special e f f o r t was made to synchronise the f l o w e r i n g time of t he t w o parents by sowing 
on different da t e s . 
Hybr id seeds obta ined f r o m t h e crosses were f i r s t sown in smal l po t s and in case of 
successful sp rou t ing , the young seedl ings were t r a n s f e r r e d to the e x p e r i m e n t a l garden. A f t e r 
sprout ing , cr i t ica l observat ions were m a d e in t he f i e ld for hybr id l e tha l i t y and s u r v i v a l . 
Morphological obse rva t ions were m a d e in the field o n all the hybrid p l a n t s and their p a r e n t s . 
After t h e h a r v e s t , da t a on d i f fe ren t q u a n t i t a t i v e characters , l ike height of p l a n t s , 
n u m b e r of t i l lers, l eng th of m a i n a n d secondary ea r s , spikelets per e a r , number of seeds in 
t h e main and s e c o n d a r y ears were col lected in the l a b o r a t o r y . 
Cytological examina t ions were performed a t meiot ic level w i t h leucobasic f u c h s i n 
following the t e c h n i q u e suggested b y t h e Plant B r e e d i n g Ins t i tu te , Cambr idge . For s t u d y i n g 
t he pollen grain s ta inabi l i ty , fu l ly m a t u r e anthers w e r e f ixed and s to red in Carney's so lu t ion . 
A t the t ime of t h e observat ion t h e pollen grains w e r e dus ted in a d r o p of 1 per cent a c e t o -
ca rmine and t h e n m o u n t e d . Genera l ly full , round a n d dark ly stained g ra ins were t r e a t e d as 
s ta ined pollens. 
Results 
Table 1 gives an account of the hybridization attempts between Ae. 
triuncalis and different tetraploid species of Triticum performed in 1968 and 
69. Though seed-setting was observed in mos t of the cases, the hybrid seeds 
were mostly sterile and only in the case of Ae. triuncialis X T. turgidum, was 
14.28 percent sprouting recorded. The crossing attempts between Ae. triuncialis 
and different cultivars of hexaploid Triticum aestivum gave a different picture. 
In almost all the cases seed-setting was unexpectedly high (Table 2). However, 
considerable variation was observed among the cultivars in terms of abil i ty 
to set seeds. In 1969, the cultivar San Marino produced the highest percentage 
Table 1 
Records of hybridization between Ae. triuncialis and tetraploid Triticum 
Combina t ion Year 
N o . of 
f lowers 
crossed 
No. of 
seeds 
obtained 
Percentage 
of seed-
setting 
P e r c e n t a g e 
of s p r o u t i n g 
Ae. triuncialisXT. dicoccoides 1968 18 1 5.56 0 
Ae. triuncialis X T. turgidum 1968 61 6 9.84 0 
Ae. triuncialisXT. turgidum 1969 140 7 5.00 20.00 
Ae. triuncialisXT. durum 1969 42 0 0 0 
Ae. triuncialisXT. carthlicum 1969 84 1 1.19 0 
Ae. triuncialisXT. timopheevi 1969 56 0 0 0 
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Table 2 
Records of hybridization between Ae. triuncialis and hexaploid Triticum 
Combination Yea r 
No. of 
flowers 
crossed 
No. of 
seeds 
obtain-
ed 
Percen tage 
of seed-
set t ing 
Percentage 
of sprout ing 
Ae. triuncialisXT. aest. (Bezostaya-1) 1969 184 26 14.13 26.92 
Ae. triuncialisXT. aest. (Rannaya-12) 1969 42 4 9.53 75.00 
Ae. triuncialisXT. aest. (Champel) 1969 62 6 9.68 16.67 
Ae. triuncialisXT. aest. (San Pas tore) 1969 66 6 9.06 83.33 
Ae. triuncialisXT. aest. (Noria 10) 1969 30 5 16.67 60.00 
Ae. triuncialisXT. aest. (Norin 70) 1969 30 3 10.00 100.00 
Ae. triuncialisXT. aest. (Norin 16) 1969 32 4 12.50 30.00 
Ae. triuncialisXT. aest. (Ranka I I I ) 1970 48 4 8.33 0 
Ae. triuncialisXT. aest. (Avrora) 1970 94 7 7.44 0 
Ae. triuncialisXT. aest. (San Marino) 1969 24 5 20.83 100.00 
Ae. triuncialisXT. aest. (Produt tore) 1969 18 2 11.11 100.00 
Ae. triuncialisXT. aest. (Kavkaz) 1970 48 8 16.67 о 
Ae. triuncialisXT. aest. (F-293) 1969 158 22 13.93 40.91 
Ae. triuncialisXT. spelta (Flaks. 6) 1968 134 1 0.75 0 
of seed- setting, among the Fx combinations. In 1970 the corresponding position 
was taken by Kavkaz, Ranka I I I and Aurora. Sprouting of hybrid seeds was 
surprisingly high and in certain cases even 100- percent sprouting was recorded 
(Table 2). T. spelta, the other hexaploid species tried in this experiment, gave 
very low seed setting. 
Stainabilily of pollen grains and production of seed in the hybrids. 
Table 3 gives an idea about the pollen-grain stainability in the hybrids. The Fx 
plant of Ae. triuncialis X T. turgidum gave quite a high percentage of stained 
pollen. This was not so high in the case of combinations with hexaploid T. 
aestivum cultivars. 
In contrast to the production of stained pollen grains in a high percentage, 
the Fx hybrid of Ae. triuncialis X T. turgidum yielded very few seeds. An idea 
about the seed production in F x hybrids can be obtained from Table 3. Among 
the F x combinations between Ae. triuncialis and T. aestivum, the one with 
Norin 10 gave the best seed yield in terms of seed/plant. In case of Ae. triuncia-
lis X T. spelta the Fx plants were highly sterile. 
Cytological observation. In the Fx of Ae. triuncialis X T. turgidum there 
was almost no pairing in meiosis. Out of the 16 pmc examined, only one showed 
a single bivalent in the Mx of reduction division (Table 4). In the Fx combi-
nations of Ae. triuncialis with different cultivars of hexaploid T. aestivum var. 
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Table 3 
Percentage of stained pollen and seed production in the Fl hybrids 
Combinations 
Percentage of 
stained pollen 
grains 
Seed/plant Seed/ear 
Ae. triuncialisXT. turgidum 23.69 1.00 0.03 
Ae. triuncialis XT. aest. (Bezostaya-1) 1.95 1.50 0.08 
Ae. triuncialisXT. aest. (Rannaya -12 ) 1.79 3.00 0.18 
Ae. triuncialisXT. aest. (Nor in 10) 2.64 3.67 0.12 
Ae. triuncialisXT. aest. (Nor in 70) 1.68 1.67 0.07 
Ae. triuncialisXT. aest. (Nor in 16) 
— 
2.00 0.22 
Ae. triuncialisXT. aest. (San Marino) 
— 
1.60 0.06 
Ae. triuncialisXT. aest. ( P r o d u t t o r e ) 
— 
3.00 0.12 
Ae. triuncialisXT. aest. (F-293) 6.22 0.33 0.02 
Ae. triuncialisXT. spelta 0.00 0.00 0.00 
Bezostaya 1 and Ae. triuncialis X T. aestivum var. Norin 70, the most frequently 
occurring configuration was 2" + 31' (57.14 and 38 per cent respectively), 
though the maximum number of bivalents observed was 4 in both cases. In 
the case of Ae. triuncialis X T. aestivum var. F-293, 34 per cent pmc showed 
3" + 29'. This was followed by 2" -+ 31' (32 per cent). Here the maximum 
number of bivalents observed in one pmc was 6. In one pmc a trivalent was 
observed (Table 4). 
Morphlogy of F1 hybrids. The Fj hybrids were phenotypically inter-
mediate between the two parents in most of the morphological characters. 
The ears showed a distinct influence of the Aegilops parent. In Ae. triuncialis X 
T. aestivum var. F-293 the ears were brown coloured with narrow glumes 
and short awns. Glume teeth were medium, coarse and pointed. The ears of Ae. 
triuncialis X T. aestivum var. Bezostaya-1 were also brown coloured with 
short awns. Glumes were medium, hairy, narrow, slightly convex having wide, 
pointed teeth. 
The plant height was intermediate between that of the parents in the 
majority of the hybrids. But in the case of hybrids involving the cultivars San 
Pastore, Norin 10, Norin 70 and Produttore, the F t plants were taller than both 
the parents. The length of the main ear showed variable expression. In Ae. 
triuncialis X T. turgidum the Fx had ears shorter than that of both the parents. 
The combinations of Ae. triuncialis with cultivars of T. aestivum mostly 
showed heterotic effect in this respect. In the case of Bezostaya-1, San Marino 
and F-293 the ear length was intermediate between that of the two parents. 
In the rest of the cases it was more in the F r However, the number of spikelets 
/ear was almost always intermediate between that of the two parents. 
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Table 4 
Metaphase configurations of Fl hybrids 
Combination 
Tota l n o . of 
me taphase 
cell 
observed 
Nature of the 
configuration 
Frequency 
(No. of 
PMC) 
Ae. triuncialis X T. turgidum 16 28' 15 
1 " + 1 3 ' 1 
Ae. triuncialisX B e z o s t a y a - 1 84 35' 28 
l " + 3 3 ' 1 
2 " + 3 1 ' 48 
33' 2 
3 " + 2 9 ' 4 
4 " + 2 7 ' 1 
Ae. triuncialisX Norin 10 50 35 ' 6 
l " + 3 3 ' 12 
2 " + 3 1 ' 19 
3 " + 2 9 ' 6 
4 " + 2 7 ' 7 
Ae. triuncialisX F-293 100 l " + 3 3 ' 2 
2 " + 3 1 ' 32 
3 " + 2 9 ' 34 
4 " + 2 7 ' 21 
5 " + 2 5 ' 9 
6 " + 2 3 ' 1 
l " ' + 4 " + 2 4 ' 1 
Discussion 
Early cytological examinations showed that tetraploid Ae. triuncialis 
contained the chromosome complement of Ae. umbellulata and Ae. caudata. 
This observation was strengthened by Sorokina ( C H E N N A V E E R A I A H 1960) who 
synthesized a hybrid between these two species. Later on, K I H A R A — K O N D O 
(1943) successfully synthesized Ae. triuncialis by amphiploidizing the hybrid 
of Ae. caudata X Ae. umbellulata and subsequently the genomic formula CUC 
was assigned to Ae. triuncialis. Since, according to the formulae given by 
K I H A R A (1963), neither tetraploid nor hexaploid Triticum contains any of the 
two genomes of Ae. triuncialis, any crossing attempt between Ae. triuncialis 
and tetraploid or hexaploid Triticum is supposed to be abortive. C H E N N A -
V E E R A I A H (1960) called Ae. triuncialis a highly complex species. In his karyo-
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typic observation on Ae. triuncialis ssp. persica and Ae. triuncialis ssp. brachy-
athera he found a set of chromosomes corresponding to the CL genome. The 
second set of chromosomes was different from the С genome of Ae. caudata in 
both the cases and there was even a difference between these two sets of the 
two subspecies. In the absence of karyotypic examination of all the taxa 
belonging to this species complex Chennaveeraiah accepted the presence of 
both the С and Cu genomes in the Ae. triuncialis complex, but he was of the 
opinion that "in some either the С genome has undergone significant modi-
fication or there must be some foreign genome involved instead of the С 
genome". The present study strengthens this view by supplying crossing and 
fertility data. Our crossing experiments with tetraploid and hexaploid wheat, 
on the other hand, show quite encouraging results. Seed setting was observed 
in most of the crosses involving tetraploid wheat and in all the cases where 
hexaploid wheat was the male parent. The germination of hybrid seed was 
poor in the former instance but in the cases of crosses with different cultivars 
of T. aestivum, the germination was surprisingly high. However, the cross 
with the other hexaploid wheat T. spelta did not produce similar result either 
in terms of seed setting or in terms of hybrid seed fertility. The cytological 
observation made in a few of these hybrids does not explain the reason for 
this high seed setting and sprouting. 
It seems that either the genome of Ae. triuncialis used in our experiments 
was modified to give satisfactory seed setting or the different cultivars of T. 
aestivum used here changed in such a way, in the course of evolution, as to 
make good seed setting possible. However, nothing can be said with absolute 
certainty, unless more data are available from experiments using all the sub-
species of the Ae. triuncialis spccics complex. Further studies arc being made 
in this direction keeping this in view. 
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NEMATOLOGICAL STUDY 
OF CASING SOIUS USED FOR MUSHROOM BEDS 
AND POSSIBILITIES OF CONTROL 
By 
K . F A R K A S , I . K O R O N C Z Y 
U N I V E R S I T Y O F H O R T I C U L T U R E , D E P A R T M E N T OF P L A N T P R O T E C T I O N , B U D A P E S T , 
" D U N A " H O R T I C U L T U R A L C O - O P E R A T I V E , C S E P E L 
The a u t h o r s ob ta ined six k i n d s of casing soils f r o m 14 m u s h r o o m p lan t s in 
H u n g a r y . Acco rd ing to the n u m e r i c a l resu l t s of t h e i r inves t iga t ions , c r u s h e d l imestone 
a n d p i t -sand are ins ign i f i can t sou rces of infect ion. I n c rushed l ime-s tone , h o t b e d soil, 
p e a t and m e d i u m h e a v y field soil t h e a u t h o r s f ound 1, 12, 13 and 24 n e m a t o d e species, 
respec t ive ly . T h e p ropo r t i on of m y c o p a t h o g e n i c spec ies was 0.0 per c e n t in crushed 
l ime-s tone , 1.14 p e r c e n t in pea t , 2 .98 p e r cent in h o t b e d soil and 8.28 pe r c e n t in plough-
l a n d . The s te r i l i za t ion of casing soils w i t h formal in (4 l i t / m 3 ) did not p r o v e sa t i s fac to ry 
u n d e r ei ther l a b o r a t o r y or ope ra t iona l condi t ions (39.21 a n d 45.71 per c e n t respect ively) . 
100 cm 3 /m 3 doses of special n e m a t i c i d e s d id not show t o t a l efficiency a g a i n s t nema todes 
e i t h e r unde r o p e r a t i v e or under l a b o r a t o r y condi t ions . T h e i r inf luence o n t h e value of 
p H was found u n i m p o r t a n t . H o w e v e r , in spite of t h e i r imperfec t n e m a t i c i d e effect , 
t h e y h a d a f a v o u r a b l e inf luence o n t h e yield. I n l a rge - sca le expe r imen t s o n sterilizing 
t h e casing soils a t a r a t e of 200 c m 3 / m 3 all p r e p a r a t i o n s used — wi th t h e excep t ion of 
V a p a m — s h o w e d a t o t a l n e m a t o c i d e effect . As r e g a r d s yield, T r a p e x , Nemagon , 
F u m a s o n and Shel l D D were f o u n d t o be the best . 
Introduct ion 
The general demands raised on the casing soils used for the champignon 
beds are found in the works of the following authors: A T K I N S (1961), V E D D E R 
(1961), K I N D T (1966), K O R O N C Z Y — U Z O N Y I (1969), etc., but there are no data 
on the nematodes of the casing soils in the mentioned works. On nematological 
aspects P A E S L E R (1957), C O N R O Y — B L A K E (1959a, b), S U M E N K O V A (1964), 
B U K O W S K I (1967), C H O L E V A (1969, 1970), etc. give some information. Mush-
room growers and nematologists agree that casing soils are the potential 
sources of nematode infection. It is quite obvious that the various casing soils 
should be judged from different standpoints. So far casing soils have not been 
analysed from nematological aspects in Hungary. The authors' aim was to 
identify the nematode species occurring in the different casing soils and find 
the possibilities of control. 
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Material and method 
1. Nematological studies. Six k i n d s of casing soil we re obtained f r o m 14 mushroom 
p l a n t s of Hungary . I n t h e numerical e x a m i n a t i o n the n u m b e r of samples were 26 of crushed 
l ime-s tone , 25 of c r u s h e d lime-stone + p e a t (75 : 25), 1 of p i t - sand , 11 of p e a t , 5 of hotbed 
soil, a n d 15 of m e d i u m h e a v y plough- land. 20 g easing soil p e r sample was weighed out , and the 
n e m a t o d e s run for 24 h o u r s with the i m p r o v e d method of BAERMANN (1917). T h e number of 
n e m a t o d e s was d e t e r m i n e d with a s q u a r e - n e t micrometer. 
The percentage of nematode- f ree samples , the ave rage a n d max imum a b u n d a n c e values 
of t h e nematodes per 100 g material were determined. 
I n the course of ou r invest igat ions nema tode species were determined in 19 samples of 
c r u s h e d lime-stone, 7 s amples of peat , 5 s a m p l e s of ho tbed soil and 12 samples of plough-land. 
T h e ident i f icat ion of t h e nematode species collected f rom p i t - s a n d and f rom a m i x t u r e of pea t 
a n d sands tone powder was not feasible. 
Fig. 1. E x p e r i m e n t on s ter i l iz ing casing soils in cul ture pots (de ta i l ) 
Besides the iden t i f i ca t ion of t he species , the d i s t r ibu t ion according to sex a n d the t rend 
of individual dominance ( D % ) were also s tud ied . The list of nematode species in t he different 
eas ing soils was a n a l y s e d on the basis of an ecological c lassif icat ion by PARAMONOV (1952, 
1 9 6 2 ) too. 
2. Control expe r imen t s , a) S ter i l iza t ion of casing soils w i t h formalin. As t h e f irs t step of 
t he control expe r imen t s t he nematieide e f f ec t of easing soil steri l ization wi th fo rmal in , widely 
used in the H u n g a r i a n mushroom p l a n t s , was invest igated. Labora to ry and ope ra t i ve experi-
m e n t s were set up . I n b o t h cases a m i x t u r e of peat a n d crushed l ime-s tone (25 : 75) was 
ster i l ized. 
Under l a b o r a t o r y condit ions t he cas ing soil — one l i t e r per each of t e n repl icat ions — 
was sterilized in g lass -cu l tu re pots. T h e opera t ive fo rmal in sterilization was car r ied out wi th 
2 m 3 of casing soil w i t h o u t replication. T h e dose calculated fo r 1 m3 of casing soil was in b o t h 
cases 4 liter formal in of 40 per cent concen t r a t i on . The s ter i l ized casing soil was n o t covered in 
e i the r of the cases. T h e number of n e m a t o d e s was d e t e r m i n e d before the t r e a t m e n t and 10 
d a y s a f te r in 10 rep l ica t ions each u n d e r laboratory cond i t i ons and in 5 repl ica t ions unde r 
opera t ive condit ions. 
b) Casing soil s ter i l izat ion with nematocides . Of t h e special nematoc ides t he following 
were used in the e x p e r i m e n t ; Fu inazon (1 ,2-dibromo-chloro-propane) , N e m a f o s (0,0-diethyl-0-
2 -pyraz iny l - th iophospha te ) , Nemagon (1 ,2-dibromo-chloro-propane) , Shell D D cylinders in 5 
repl ica t ions per t r e a t m e n t (Fig. 1). T h e control tubes were covered with a m i x t u r e of non-
ster i l ized peat and c r u s h e d lime-stone (25 : 75). The a m o u n t of the compost w a s 70 grams per 
cu l t u r e tube. 
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U n d e r opera t ive condit ions the l abo ra to ry e x p e r i m e n t s were r epea t ed wi th 1/4 m 3 
casing soil per t r e a t m e n t . This time, t he steri l izat ion was ca r r i ed out in wooden boxes (Fig. 2), 
and t h e sterilized cas ing soil was covered wi th plastic f i l m . The number of nematodes was 
d e t e r m i n e d before t he t r e a t m e n t and 12 d a y s a f te r in 5 rep l ica t ions per t r e a t m e n t . 
T h e prepara t ions appl ied did not p r o v e to be of t o t a l eff iciency ei ther u n d e r l abora to ry 
or ope ra t i ve condi t ions , therefore the exper imen t s were repea ted with a n increased dose 
(200 cm 3 ) under o p e r a t i v e conditions. 
A mix ture of p e a t a n d crushed l ime-s tone (25 : 75) was sterilized in th i s series of ex 
p e r i m e n t s too. Ster i l iza t ion was carried o u t — as in the p r e v i o u s exper iments — wi th 1/4 m -
Fig. 2. Large-scale e x p e r i m e n t on sterilizing casing soils (deta i l ) 
casing soil per t r e a t m e n t placed in wooden cases, w i thou t replicat ions. The n u m b e r of nema-
todes was established be fo re the steri l izat ion and 12 days a f t e r , on the basis of d a t a obta ined 
in 5 repl icat ions per t r e a t m e n t . 
T h e sterilized cas ing soils were s to red over 58 d a y s a t 20— 25°C, and in t he mean t ime 
t u r n e d over twice to decrease the fung i tox i c effect. On t h e 58th day wooden cases of 1 m 2 
sur face area filled wi th pas teur ized compos t in terwoven w i t h t h e mycelium D 13 were covered 
wi th t h e sterilized cas ing soils. The control cases were covered with a mix tu re of non-steri l ized 
pea t a n d crushed l ime-s tone (25 : 75). T h e cases were a r r a n g e d at random in a n above-ground 
cu l tu re house. The a m o u n t of mush rooms picked was r eco rded according t o t r e a t m e n t s on 
each occasion. 
Results 
1. Nemalological studies. On the basis of the results obtained in quanti-
tat ive nematological examinations of casing soils (Table 1) the conclusion was 
drawn that crushed lime-stone is an unimportant source of infection. The pro-
6* Acta Agronomica Academiae Scientiarum Hungaricae 23, 1974 
344 К. FARKAS and I. KORONCZY 
Table 1 
Trends in the nematode infection of various casing soils 
Casing soil 
Crushed 
lime-stone -+-
peat 
Crushed 
l imé-s tone Pi t -sand Pea t 
H o t b e d 
soil 
Medium 
heavy 
plough-land 
N u m b e r of samples e x a m i n e d 25 26 10 11 5 15 
P e r c e n t a g e of n e m a t o d e - f r e e 
samples 28 96 90 18 0 6 
Average n u m b e r of n e m a t o d e s 
(per 100 g) 334 9 8 409 430 431 
M a x i m u m n u m b e r of n e m a -
t o d e s (per 100 g) 3840 240 80 1520 500 1440 
portion of nematode-frce samples was 96 per cent, the average abundance 
was 9 nematodes per 100 g material. 
The corresponding values of pit-sand too seem to be favourable. In spite 
of this fact it is not considered a preferred casing soil. Hotbed soil and plough-
land appear to be the most dangerous sources of infection. In the case of hot-
bed soils no nematode-free sample occurred, and the abundance value per 
100 g casing soil was also high (430 nematodes). The average abundance value 
of nematodes in plough-land (431) is the highest of all. The proportion of 
nematode-free samples (6 per cent) is also unfavourable. The corresponding 
data of the mixture of peat and crushed lime-stone as well as of peat occupy an 
intermediate place. 
Species isolated from crushed lime-stone (Table 2) agree with the previous 
data and with the investigation made by CAYROL ( 1 9 6 2 ) in proving that the 
crushed stone is an unimportant source of infection. Thus it is not by chance 
that the Hungarian mushroom growers have been giving preference to this 
casing soil for decades. 
13 species of 14 genera were isolated from peat (Table 3). As regards 
individual dominance, Rhabditis sp. ( 4 2 . 5 2 per cent) and Cephalobus sp. ( 2 6 . 4 3  
per cent) show the highest dominance values. Of the species the dominance 
value of Enchodorella murithi (Altherr), Siddiqui was found to be the highest 
(9.19 per cent), followed by the 3.44 per cent individual dominance value of 
Acrobeles ciliatus Linstow. The species proved by H O O P E R ( 1 9 6 2 ) to destroy 
mycelia are only represented by Aphelenchus avenae Bastian (with a dominance 
value of 1.14 per cent). 
From plough-land 24 species of 25 genera could he isolated (Table 4). 
The highest dominance values were found in the Eudorylaimus sp. (19.10 per 
cent) and Rhabditis sp. (14.01 per cent). Among the species the highest domin-
ance value was attained by Aporcelaimellits obscurus (Thome et Swanegr) 
Heyns (10.19 per cent), followed b y Chiloplacus symmetricus (Thorne) Thoren 
and Pratylenchus microdorus Andrássy, both with an individual dominance 
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Table 2 
Individual dominance of nematode species in crushed lime-stone 
Species Number 
Individual 
dominance 
(D%) 
1. Rhabditis sp. 16 94.11 
2. Panagrolaimus rigidus l 5.88 
T o t a l : 17 99.99 
Table 3 
Individual dominance of nematode species in peat 
Species Number 
Individual 
dominance 
(D%) 
1. Pelodera teres 2 2 .29 
2. Rhabditis sp. 3 7 4 2 . 5 2 
3. Mesorhabditis spiculigera 2 2 .29 
4. Mesorhabditis monohystera 1 1.14 
5. Cephalobus nanus 1 1 .14 
6. Cephalobus sp. 2 3 2 6 . 4 3 
7. Acrobeles ciliatus 3 3 .44 
8. Chiloplacus demani 1 1 .14 
9. Helicotylenchus multicinctus 1 1 .14 
10. Filenchus filiformis 1 1.14 
11. Criconemoides kirjanovae 1 1 .14 
12. Aphelenchus avenae 1 1.14 
13. Eudorylaimus obesus 1 1.14 
14. Eudorylaimus sp. 2 2 .29 
15. Xiphinema sp. 1 1.14 
16. Enchodorella murithi 8 9 .19 
17. Alaimus primitivus 1 1.14 
value of 5.09 per cent. Species generally known as mycoparasitic are repre-
sented by Aphelenchus avenae Bastian (D = 6.36%), Aphelenchoides helophilus 
(de Man) Goodey (D = 1.27%) and Paraphelenchus pseudoparietinus (Mico-
letzky) Micoletzky (D = 0.63%). 
From hotbed soil 12 species of 17 genera were demonstrated (Table 5). 
The dominance value of Rhabditis species was 44.77 per cent, that of the 
Eudorylaimus sp. 10.44 per cent. Among the species Tylenchorhynchus dubius 
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Table 4 
Individual dominance of nematode species in medium heavy plough-land 
Ind iv idua l 
Species Number d o m i n a n c e 
( D % ) 
1. Rhabditis axei 1 0.63 
2. Rhabditis sp. 22 14.01 
3. Panagrolaimus rigidus 4 2.54 
4. Cephalobus persegnis 7 4.45 
5. Cephalobus sp. 1 0.63 
6. Eucephalobus oxyuroides 2 1.27 
7. Acrobeloides sp. 2 1.27 
8. Chiloplacus symmetricus 8 5.09 
9. Plectus rhizophilus 1 0.63 
10. Filenchus filiformis 2 1.27 
11. Pratylenchus microdorus 8 5.09 
12. Pratylenchus pratensis 3 1.91 
13. Pratylenchus sp. 1 0.63 
14. Tylenchorhynchus sp . 1 0.63 
15. Helicotylenchus multicinctus 2 1.27 
16. Aphelenchoides helophilus 2 1.27 
17. Aphelenchus avenae 10 6.36 
18. Paraphelenchus pseudoparietinus 1 0.63 
19. Criconemoides kirjanovae 1 0.63 
20. Eudorylaimus pratensis 3.82 
21. Eudorylaimus obesus 5 3.18 
22. Eudorylaimus monohystera 1 0.63 
23. Eudorylaimus sp. 30 19.10 
24. Mesodorylaimus sp. 4 2.54 
25. Enchodorella murithi 1 0.63 
26. Aporcelaimellus obscurus 16 10.19 
27. Aporcelaimellus obtusicaudatus 3 1.91 
28. Aporcelaimellus sp. 3 1.91 
29. Discolaimus brevis 1 0.63 
30. Mylonchulus brachyuris 3 1.91 
31. Mononchus papillatus 2 1.27 
32. Nygolaimus sp. 1 0.63 
33. Alaimus primitivus 2 1.27 
Total: 157 99.83 
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Table 5 
Individual dominance of nematode species in hotbed soils 
Species Number 
1 
Ind iv idua l 
dominance (D%) 
l . Rhabditis terricola l 1.49 
2. Rhabditis sp. 30 44.77 
3. Mesorhabditis sp. l 1.49 
4. Caenorhabditis dolichura l 1.49 
5. Diplenteron colobocercus l 1.49 
6. Panagrolaimus rigidus l 1.49 
7. Cephalobus sp. 5 7.46 
8. Eucephalobus oxyuroides 1 1.49 
9. Acrobeles cil iatus 2 2.98 
10. Chiloplacus symmetricus 2 2.98 
11. Teratocephalus sp. 4 5.97 
12. Ditylenchus myceliophagus 1 1.49 
13. Tylenchorynchus dubius 6 8.95 
14. Aphelenchus avenae 1 1.49 
15. Nygolaimus sp. 1 1.49 
16. Eudorylaimus sp. 7 10.44 
17. Aporcelaimellus obtusicaudatus 1 1.49 
18. Alaimus primitivus 1 1.49 
Tota l : 67 99.94 
(Biitschli) Filipjev showed the highest dominance value ( 8 . 9 5 % ) . The myco-
parasitic species are represented by Ditylenchus myceliophagus Goodey (D ==  
1 . 4 9 % ) and Aphelenchus avenae Bastian ( D = 1 . 4 9 % ) . On the basis of an 
ecological classification made by PARAMONOV ( 1 9 5 2 , 1 9 6 2 ) , the ecological 
characteristics of nematodes in crushed lime-stone (Table 3) are the following: 
94.11 per cent eusaprobionta, 5.89 per cent devisaprobionta. In peat f ive 
ecological groups occurred (Fig. 3 ) . The proportion of eusaprobionta was 4 9 . 4 5  
per cent, that of devisaprobionta 32.18 per cent; pararhizobionta occurred in 
1 3 . 7 9 , phytopathogenic species in 3 . 4 4 and mycoparasites in 1 . 1 4 per cent. 
Five ecological groups were found in plough-land too (Fig. 3). The proportion 
of pararhizobionta was 4 8 . 4 0 per cent, that of eusaprobionta 1 5 . 9 4 per cent; 
devisaprobionta existed in 1 5 . 9 2 , phytopathogenic species in 1 1 . 4 6 and myco-
parasites in 8.28 per cent. The number of ecological groups found in the 
hotbed soil was similarly five (Fig. 3). Eusaprobionta showed a proportion of 
5 2 . 2 3 per cent, devisaprobionta 2 2 . 3 8 per cent, pararhizobionta occurred in 
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Peat Crushed lime - stone 
Eusaprobionta 
Devisaprobionta 
Pararhizobionta 
I Phytopathogenic 
J Mycopathogenic 
Fig. 3. Ecologica l charac te r i s t i cs of n e m a t o d e s in v a r i o u s casing soils 
13.43, phytopatliogenic species in 8.98 per cent, while the proportion of myco-
parasites was 2.98 per cent. 
2. Control experiments. The effect of nematocides on the pH-value of the 
casing soil (Table 6) showed no significant differences in any of the treatments. 
The lowest deviation ( ± 0 . 0 , ± 0 . 1 ) was found with Nemafos, the highest 
( ± 0 . 2 and ± 0 . 3 ) with Trapex and Vapam. The results unequivocally prove 
that the above nematocides applied at a rate of 100 cm3 increase — though not 
significantly — the pH value of the casing soil. The efficiency of casing soil 
sterilization experiments performed with formalin (4 litre/m3 casing soil 
applied at a concentration of 40 per cent) under laboratory and operative con-
ditions was found to be 39.21 and 45.71 per cent, respectively, as calculated 
with Abbot's formula. Thus, the nematocide effect of formalin treatments used 
in the Hungarian mushroom plants is not satisfactory. This statement is con-
firmed by the results of T Ó T H (1968). 
The killing effect of 100 cm3 doses of nematocides as tested under labo-
ratory and operative conditions (Table 7) is highly favourable. Nemafos and Di 
Trapex were of total effect under laboratory conditions, but under operative 
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Table 6 
Effect of various nematicides (100 cm3/m3) on the pH-value 
of the casing soil 
p H 
Nemat ic ide Before 
t r ea tmen t 
Af te r 
t rea tment 
Deviation 
H j O KCl H j O KCl H a O KCl 
F u m a s o n 7.4 7.2 7.6 7.4 + 0.2 ± 0 . 2 
Nemafos 7.4 7.2 7.4 7.3 ± 0 . 0 ± 0 . 1 
N e m a g o n 7.4 7.2 7.5 7.4 ± 0 . 1 ± 0 . 2 
Shell D D 7.4 7.2 7.5 7.4 ± 0 . 1 ± 0 . 2 
Telone 7.4 7.2 7.5 7.4 ± 0 . 1 ± 0 . 2 
Trapex 7.4 7.2 7.6 7.5 ± 0 . 2 ± 0 . 3 
V a p a m 7.4 7.2 7.6 7.5 ± 0 . 2 ± 0 . 3 
Di T r a p e x 7.4 7.2 7.5 7.4 ± 0 . 1 ± 0 . 2 
Table 7 
Trends in the nematocide effect of various nematicides (100 cnv'/m3) 
under laboratory and operative conditions 
Trea tmen t 
Labora tory Operative 
eff iciency 
F u m a z o n 67.80 76.54 
N e m a f o s 100 84.35 
N e m a g o n 73.89 83.65 
Shel l D D 99.60 94.43 
Te lone 80.32 80.74 
T r a p e x 99.82 94.55 
V a p a m 82.86 81.82 
Di T r a p e x 100 97.84 
Cont ro l 
— — 
conditions none of the preparations proved to be of 100 per cent efficiency. 
The favourable influence of Nemafos confirms the results obtained by O L I F F 
( 1 9 6 5 ) , H E S L I N G ( 1 9 6 6 ) , B U R T O N ( 1 9 6 9 ) , H E S L I N G - K E M P T O N ( 1 9 6 9 ) . T h e 
effect on the yield of casing soil sterilization with a dose of 100 cm3 under 
laboratory conditions showed favourable trends with the exception of Nema-
gon (Fig. 4). Yield per 1 m2 surface and 1 q manure exceeded the average of 
the control. The best result was obtained by treatments with Trapex; the yield 
was 8.96 kg/m2, i.e. 3.36 kg more than that of the control. The first mushrooms 
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160-
4 0 - -
2 0 - -
100-
5 0 - -
8,96 
kg»nr 1,77 kg/m2 8,56 
kg/m2 8,05 kg/m2 7,60 
kg/m2 
6.76 
kg/rr2 
599 
kg/m2 5,01 
kg/m' 
VII. 
5,60 
kgkn2 
Fig. 4. Ef fec ts on yield a n d on the sequence of yield ( I — I X . ) of casing soil s ter i l izat ion carried 
o u t w i t h var ious nematoc ides (100 cm 3 /m 3 ) u n d e r labora tory condi t ions 
appeared in culture pots treated with Nemafos. Mushrooms were picked the 
latest from culture pots treated with Di Trapex. Fungitoxic effects were not 
observed in any of the treatments, on the contrary, the mycelium very soon 
overgrew the casing soil treated with nematocides. 
The first mushrooms picked were examined for taste too. An unpleasant 
taste was only experienced with mushrooms grown in culture pots treated with 
Table 8 
Trends in the nematocide effect 
of operative casing soil sterilization (200 cm3/m3) 
Trea tmen t Ef f ic iency 
% 
Fumazon 100 
Nemafos 100 
Nemagon 100 
Shell D D 100 
Telone 100 
Trapex 100 
Vapam 99.53 
Di T rapex 100 
Control 
— 
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Di Trapex. The efficiency of casing soil sterilization with 200 cm3/m3 doses of 
nematocides under operative conditions was hundred per cent (Table 8) with 
the exception of Vapam. The results of Table 9 show that Trapex, Nemagon, 
Fumason and Shell DD increase the yield. E.g., in pots treated with Trapex 
4.10 kg more mushrooms were produced than in the control plots. It is very 
important, and disagrees with the laboratory results and those obtained by 
O L I F F ( 1 9 6 5 ) , H E S L I N G — K E M P T O N ( 1 9 6 9 ) , that the first mushrooms produced 
in pots treated with Nemafos were found to be distorted, and even the total 
crop result was outstandingly low, being more than 50 per cent less than that 
of the control. An unpleasant taste was only observed in the case of mush-
rooms produced in pots treated with Di Trapex. 
Table 9 
Effect on yield of casing soil sterilization carried 
out with various nematocides (200 cm3/m3) 
under operative conditions 
Trea tmen t 
• 
T o t a l yield, 
kg Yield, kg /m« 
Fumason 50.15 10 .3 
Nemafos 21.00 4 . 2 0 
Nemagon 50.25 10 .05 
Shell D D 49 .43 9 . 8 8 
Telone 45 .35 9 .07 
Trapex 51.30 10 .26 
V a p a m 44.30 8 .86 
Di T r a p e x 39.45 7 .89 
Control 47.20 9 .44 
S.D.5% = 1.58 
Conclusions 
On the basis of quantitative nematological examinations of casing soils 
the conclusion can be drawn that crushed lime-stone and pit-sand are unim-
portant sources of infection. Plough-land, hotbed soil and peat can be re-
garded as dangerous, even if only the numerical data are considered. These 
statements are confirmed by the results of studies on the species as well. Not a 
single mycoparasitic species occurs in crushed lime-stone. In peat one, in hot-
bed soil two and in plough-land three mycoparasitic species were found. 
Plough-land seems to be the most dangerous source of infection, as is also 
suggested by the proportions of ecologic characters, namely, the proportion of 
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mycopathogenic species is 1.14 per cent in peat, 2.98 per cent in hotbed soil 
and 8.28 per cent in plough-land. In spite of this fact it would be risky to insist 
on saying that it is really so, as, apart from Aphelenchoid.es composticola Franklin 
G O O D E Y (1960) considers Ditylenchus myceliphagus Goodey to be the most 
dangerous mycoparasitic species. And as it was seen, this species was isolated 
from a glasshouse soil ! After all, it can be said that the Hungarian mushroom 
growers were unconsciously right in choosing crushed stone and a mixture of 
crushed stone and peat (75 : 25) for the purpose of casing soil. As a final con-
clusion of the investigations made on the other two casing soils, it can be said 
that when hotbed soil or plough-land soil are to be used as casing soils the 
control of nematodes must no t be neglected. 
In laboratory and operative experiments of casing soil sterilization the 
nematocide effect of the 40, per, cent formalin treatments wide ly applied by the 
Hungarian growers was pointed out to be unsatisfactory. 
The eight special nematocide preparations tested under operative and 
laboratory conditions do not provide a full protection against nematodes when 
applied in a dose of 100 cm3 . They increase — though not considerably —• the 
p H value of the casing soil (zbO-0, i 0 . 3 ) . According to culture pot experiments 
performed under laboratory conditions, the yield may show favourable trends 
in spite of a nematocide effect below 10 per cent. According to the evidence of 
the operative experiments, the 200 cm3-dose results in a total nematocide effect, 
but this is not accompanied b y an increased yield in the case of all preparations. 
Trapex proved to be the mos t efficient, followed by Nemagon, Fumason and 
Shell DD. The order of succession is similar to that found in the laboratory 
experiments. The most essential difference is that Nemafos applied in a dose of 
200 cm3 causes deformations in the first mushrooms produced and reduces 
the yield considerably. It seems to be a general phenomenon that the mycelium 
grows through the sterilized casing soil in a short time. Di Trapex causes un-
favourable changes in the tas te . 
As a f inal conclusion it can be said that : 1. casing soils properly chosen 
(crushed stone, or a mixture of crushed stone and peat) provide in themselves 
a sufficient protection; 2. w i t h Trapex, Nemagon, Fumason and Shell DD, — 
that is preparations of dichlorine and dibromine content, the casing soil can 
be efficiently sterilized and the yield increased. Further investigations, first of 
all on chemical residues, cannot — naturally — be dispensed with. 
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EFFECT OF BENZIMIDAZOLE AND ITS DERIVATIVES 
ON THE INTENSITY 
OF PHOTOSYNTHETIC CARBON DIOXIDE FIXATION 
IN ALFALFA AND MAIZE LEAVES 
B y 
L . H O R V Á T H , В . I . POZSÁR 
I S O T O P E I N S T I T U T I O N O F T H E H U N G A R I A N A C A D E M Y O F S C I E N C E S , B U D A P E S T : 
I N S T I T U T E O F A G R O B O T A N Y , T Á P I Ó S Z E L E 
T h e au thor s d e m o n s t r a t e d a c o n s i d e r a b l e increase in t h e i n t ens i t y of pho to -
s y n t h e t i c ca rbon-d iox ide f i x a t i o n u n d e r t h e in f luence of benz imidazo le a n d i ts d e r i v a t i v e s 
a t a n ea r ly s tage of t h e t r e a t m e n t w h e n t h e s t imu la t ion of t h e i n t ens i t y of p ro te in 
s y n t h e s i s could a l r e a d y be po in ted o u t , b u t no biological e f f ec t iv i ty i nc r ea s ing the 
p r o t e i n level was y e t o b s e r v e d . I t is w o r t h be ing emphas ized t h a t s t imu la t i on c a u s e d by 
t h e p r i m a r y base is h i g h e r t h a n the e f fec t of der iva tes . T h e s t i m u l a t i o n caused b y benz-
imidazo l e is m u c h h ighe r in maize leaves t h a n in those of a l f a l f a , as re la ted to i t s specif ic 
a c t i v i t y . T h e au tho r s h a v e arr ived a t t h e conclusion t h a t t h e s t imu la t i on of pho to -
s y n t h e t i c ca rbon-d iox ide f i x a t i o n by t h e benz imidazo l e - t ype r e s i s t ance f a c t o r s ( sys t emic 
f u n g i c i d e s ) is one of t h e f avou rab l e b y - e f f e c t s of b ioac t ive c o m p o u n d s bes ide the 
s t i m u l a t i o n of p ro te in syn thes i s . 
Introduction 
In earlier papers we gave a detailed account of the stimulatory effect of 
synthetic cytokinins on photosynthetic carbon-dioxide fixation ( P O Z S Á R 1 9 6 7 ,  
1971) and raised the idea that cytokinins, beside inhibiting senescence, exert an 
effect on the preservation of chlorophyll. These latter processes were inter-
preted partly as senescence inhibition, partly as a rejuvenating effect ( K I R Á L Y — 
P O Z S Á R — E L H A M M A D Y 1 9 6 6 ) . We also disputed aient references to the intensity 
of photosynthetic carbon-dioxide fixation (POZSÁR 1 9 7 1 ) , emphasizing that in 
the extreme cases of chlorophyll decomposition, as well as under the specially 
stimulated biological mechanism of protein synthesis, the intensity of photo-
synthetic carbon-dioxide fixation also shows a characteristic though atypical 
modification. In pathological and onthogenetical processes the biological 
activity of leaf tissues cannot be sufficiently characterized by the chlorophyll 
content, while at the same time, with the intensity of photosynthetic carbon-
dioxide fixation related to the protein content — more closely to the soluble 
(in 0.5 per cent NaCl) protein content, — a direct and positive correlation can 
be pointed out (POZSÁR 1 9 7 1 ) . It is highly probable that the enzyme system of 
the Calvin cycle is dissolved with the salt solution resulting in the correlation. 
In another paper we described that the benzimidazole treatment stimu-
lated the intensity of the protein synthesis and increased the protein conten 
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in the leaves ( P O Z S Á R — K I R Á L Y — E L H A M M A D Y 1 9 6 7 ) . On this basis it is con-
sidered highly probable that benzimidazole as well as many of its bioactive 
derivatives ( P O Z S Á R 1 9 7 2 ) also stimulate the intensity of photosynthetic carbon-
dioxide fixation. 
Material and method 
In this p a p e r w e p re sen t t h e r e s u l t s of p h o t o s y n t h e t i c c a r b o n - d i o x i d e f i xa t i on in a l f a l f a 
a n d maize leaves, a s d e t e r m i n e d a f t e r a p rev ious t r e a t m e n t in b ioac t ive so lu t ions . Discs exc i s ed 
f r o m the leaf t i s sue s of t e s t p l a n t s w e r e f l o a t e d for 18 h o u r s in a so lu t ion of 200 p p m c o n c e n -
t r a t i o n . The i n t e n s i t y of p h o t o s y n t h e t i c c a rbon -d iox ide f i x a t i o n w a s ca l cu la t ed f r o m t h e 
f i x a t i o n da ta o b t a i n e d in l ight a n d d a r k , a f t e r an e x p o s u r e of 15 m i n u t e s . Of b a r i u m c a r b o n a t e 
of 130 mCi/g spec i f i c a c t i v i t y 120 m i c r o C i ac t iv i ty w a s u s e d for each of t h e e x p e r i m e n t s in a 
s p e c i a l a p p a r a t u s b y m e a n s of w h i c h a i r t e m p e r a t u r e , a t m o s p h e r i c p r e s s u r e , i nac t i ve a n d 
a c t i v e ca rbon -d iox ide c o n t e n t in t h e e x p e r i m e n t a l s p a c e , a s well as w a v e l e n g t h and i n t e n s i t y 
of l i g h t could be s t a n d a r d i z e d . T e m p e r a t u r e was f i x e d a t 22 °C b y m e a n s of a n u l t r a t h e r m o s t a t . 
T h e r ad ioac t i v i t y of t i s sues was d e t e r m i n e d in a P a c k a r d T r i Carb a p p a r a t u s b y t he m e t h o d 
of l iqu id sc in t i l l a t ion (HORVÁTH—BURSICS—MÁRTON—POZSÁR 1972). 
The o t h e r d e t a i l s of t he m e t h o d were desc r ibed in p rev ious p a p e r s . The i n t e n s i t y of 
p h o t o s y n t h e t i c c a r b o n - d i o x i d e f i x a t i o n w a s expressed as a specific a c t i v i t y re la ted to c h l o r o -
p h y l l , and , for t h e s a k e of an eas ie r compar i son , s t i m u l a t i o n was g iven in t h e tables in p e r -
c e n t a g e s too. 
Results 
The benzimidazole derivatives decidedly stimulated the intensity of 
photosynthetic carbon-dioxide fixation in the leaf tissues of the studied mono-
and dicotyledonous test plants. Table 1 shows the stimulation of lucerne leaves 
under the influence of benzimidazole, 2-amino-benzimidazole, 5,6-diinethyl-
benzimidazole, "Benlate" and "Thiabendazole", in the case of short exposures. 
In the case of a short exporuse the stimulatory effect of the tested benzimidazole 
derivatives on the intensity of protein synthesis and increase of protein level 
cannot be demonstrated as yet, at the same time, the treatment considerably 
stimulates the intensity of photosynthetic carbon-dioxide fixation as related to 
the specific activity. It deserves mentioning that the basic substance induces a 
more favourable stimulation than its derivatives, whose distinguished bio-
logical activity in other directions is generally known. The biological effectivity 
of 5,6-dimehtyl-benzimidazole — according to the bioassay performed — 
cannot be regarded as proved. 
The influence of treatments with benzimidazole and 2-amino-benzimid-
azole on the intensity of photosynthetic carbon-dioxide fixation in the leaf 
tissues of maize is shown in Table 2. According to the data of the table the 
stimulatory effect of the basic substance is much higher than that of the 
derivative, which agrees with the results obtained in the case of papilionaceae. 
Stimulation caused by the benzimidazole relative to the specific activity is 
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Table 1 
Effect of benzimidazole derivatives on the intensity of photosynthetic carbon-dioxide fixation 
in alfalfa leaves, as related to 100 mg fresh weight 
Carbon-dioxide f ixa t ion cpm/100 mg Chlorophyll Specific act ivi ty 
Benzimidazole derivative 
in light in d a r k photo-
synthetic 
con ten t 
mg/100 mg 
f resh weight 
cpm/mg 
chlorophyll % 
Control 185.2 12.8 172.4 0.72 238.9 100 
Benz imidazo le 246.7 16.4 230.3 0 .81 284.3 118 
2-amino-benzimidazole 221.5 18.5 203.0 0.76 267.1 113 
5 ,6-d imethyl -benz imidazole 192.3 21.5 170.8 0.70 244.0 102 
" B e n l a t e " 234.6 17.0 217.6 0.85 256.0 107 
" T h i a b e n d a z o l " 228.9 19.3 
Table 2 
209.6 0.77 272.2 114 
Effect of benzimidazole and its derivative on the intensity of photosynthetic carbon-dioxide fixation 
in maize leaves, as related to 100 mg fresh weight 
Carbon-dioxide f i x a t i o n cpm/100 mg Chlorophyl l Specific ac t iv i ty 
Bioact ive compound 
in light in d a r k photo-
synthetic 
con ten t 
mg/100 mg 
f resh weight 
cpm/mg 
chlorophyll % 
Control 335.8 21.7 314.1 0.89 352.6 100 
Benz imidazo le 618.6 48.5 550.1 1.21 454.6 128 
2-amino-benzimidazole 452.1 33.6 418.5 1.03 405.8 115 
much higher in maize than in alfalfa. This character is in close agreement with 
our earlier experiences in as much as the biological effectivity of synthetic cyto-
kinins is much higher in the papilionaceae than in the grasses, while, at the 
same time, the action of benzimidazole is exceedingly high on the grasses 
compared to the papilionaceae ( P O Z S Á R — K I R Á L Y — E L H A M M A D Y 1 9 6 7 ) . 
A by-effect — beside the stimulation of the intensity of protein synthesis 
and effectivity in increasing the protein level — of benzimidazole-type resistance 
factors (systemic fungicides) has become easy to characterize by the photo-
«vnthetic carbon-dioxide fixation. 
The considerable difference in biological effectivity between the two 
test plants examined can obviously be explained by their photorespiration 
differences, namely, the photorespiration of alfalfa is negligible, while that of 
the maize is intensive. The latter aspect is not confirmed as yet by direct ex-
perimental data. 
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EFFECT OF DEGRANOL ON STOMA FORMATION 
IN THE COTYLEDON OF ALLIUM СЕРА L. 
B y 
P . B A L O G H , Á . K E R E S Z T E S 
COUNTY H O S P I T A L , S A L G Ó T A R J Á N ; D E P A R T M E N T O F A P P L I E D B O T A N Y 
AND H I S T O G E N E T I C S OF T H E E Ö T V Ö S L O R Á N D U N I V E R S I T Y , B U D A P E S T 
The a u t h o r s p e r f o r m e d l i gh t -mic roscop ic s t u d i e s o n the e f f ec t of Degrano l 
s o l u t i o n s of 1 0 - 4 M — 1 0 - 2 M c o n c e n t r a t i o n on the d i f f e r e n t i a t i n g e p i d e r m i s of onion 
seed l ings . They f o u n d t h a t increasing t h e concen t r a t i on of t h e solut ions t h e n u m b e r of 
s t o m a t a - p e r - n n i t a r e a decreased a n d t h e pers i s t ing s t o m a m o t h e r cells b e c a m e a b n o r m a l l y 
l a r g e , the i r nuclei e n l a r g i n g as well. T h e s h a p e of the s u r r o u n d i n g ep idermis cel ls did no t 
s ign i f i can t ly d i f f e r f r o m the c o n t r o l . T h e au thors c o m p a r e d the r e su l t s w i t h those 
o b t a i n e d in c o l c h i c i n - t r e a t e d onion e p i d e r m i s on the one h a n d , a n d in a n i m a l a n d h u m a n 
t i s s u e cul tures t r e a t e d w i t h Degrano l , o n t h e o the r . 
Introduction 
The developing foliar leaf and cotyledon of Allium сера L. are highly 
suitable test materials for studying t w o important steps of cell differentiation, 
namely the formation of stoma mother cells and s tomata ( S T R A S B U R G E R 1 8 6 6 ,  
B Ü N N I N G — B I E G E R T 1 9 5 3 , F R I D V A L S Z K Y 1 9 5 7 ) . F R I D V A L S Z K Y — K E R E S Z T E S 
( 1 9 6 6 ) described three differentiation zones on the cotyledon and characterized 
them cytologically. At the bottom of the first (basal) zone the cells divide 
equally, at the growth rate of the cotyledon; the development of the stoma 
mother cells takes place on the border of zones 1 and 2 by inequal division. 
On the border of zones 2 and 3 the s toma mother cells divide equally into two 
guard cells, so the stomata develop. K E R E S Z T E S — F R I D V A L S Z K Y ( 1 9 6 7 ) inhibited 
the stoma formation b y germinating in colchicin solution, and at the same 
time pointed out the disturbance of cell polarity both on a microscopic and a 
submicroscopic level. In this context it seemed interesting to study the stoma 
formation under the influence of a cytostatic substance (Degranol) that had 
a chemical structure other than that of colchicin. 
Material and method 
S e e d s of Allium сера L. (onion, M a k ó i E l i t , I. class) w e r e ge rmina t ed in Deg rano l 
solut ions of d i f f e ren t (10~ 4 M — 1 0 ~ 2 M) c o n c e n t r a t i o n . (The D e g r a n o l = l ,6 -b i s - (2-ch loro-
a e t h y I a m i n o ) - l , 6 - d i d e o x y - D - m a n n i t o l - d i h y d r o c h l o r i d e , is a c y t o s t a t i c drug succes s fu l ly used 
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in t h e c h e m o t h e r a p y of cer ta in m a l i g n a n t diseases; as to i t s act ion, it be longs to the group of 
t h e a lky la t ing agen ts . ) Germinat ion w a s carr ied out a t r o o m tempera tu re , in petridishes, on 
f i l t e r paper . The ep ide rmis of the co ty l edon of 5 10- days - old seedlings was p r e p a r e d by str ip-
p i n g a n d studied u n d e r l ight-microscope. (The germinat ion period was c h a n g e d within 5—10 
d a y s according to t h e ex ten t of g r o w t h inhibit ion.) T h e micrographs were t a k e n by a Zeiss 
a u t o m a t i c exposing e q u i p m e n t on O R W O N P 15 fi lm. T h e cells were c o u n t e d b y means of a 
t h r o m b o c y t e ocular . 
Results 
In the control material stomata consisting of two bean-shaped guard-
cells without subsidiary cells develop well below the bend of the cotyledon 
(Fig. 1). The development of the stomata was also studied on the treated 
Table 1 
Changes in the frequency of stoma mother cells 
and stomata around the bend of cotyledon 
under the influence of Degranol 
N u m b e r of s toma 
mother cells 
S ± 8 i 
N u m b e r of s tomata 
x ± S j 
Control 0 137+2.9 
1 1 0 - 4 M 5 + 2 . 0 102+4 .8 
1 lO" 3 M 105+8.4 40+6 .8 
2 Ю - 3 M 4 4 + 5 . 1 5 + 2 . 0 
The da ta re fe r to an area of 1 m m 2 , and each g r o u p means the a v e r a g e of 20 measure-
m e n t s . P (the p robab i l i t y of r a n d o m va lue ) is lower t h a n 4 per cent in e a c h group 
plants around the bend of the cotyledon. As a response to the treatment, the 
frequency of stoma formation was found to decrease with the increase of con-
centration. The Table presents the averages of measurements taken after three 
treatments with characteristic effects. The solution of 1 0 - 4 M concentration 
significantly reduces the number of stomata per unit area, among which the 
persistent (not dividing) stoma mother cells appear. In the case of a 10~3 M 
concentration the latter become dominant, while in a 2 • 10~ 3 M solution the 
number of stoma mother cells also decreases considerably. In solutions of 
higher concentrations stomata can only be found very rarely, and the number 
of stoma mother cells continues to decrease. 
In the course of our investigations various abnormities of stoma mother 
cells and stomata were encountered. The nuclei of stoma mother cells frequently 
enlarge compared to the nuclei of the surrounding epidermal cells, and the cell 
dimensions also grow significantly (Fig. 2). Sometimes even an extreme 
increase of size could be observed (Fig. 3). The fact that they are really stoma 
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Fig. 1. Epidermis of t h e cotyledon in an un t rea ted seedl ing (G = gua rd cell) X400 
Fig. 2. Ep ide rmis of t he cotyledon in a seedl ing t rea ted w i t h 2 • 10" 3 M D e g r a n o l solution 
(Sm = s toma mothe r cell, N = nucleus) X 400 
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Fig. 3. Epidermis of t he cotyledon in a seedling t rea ted w i t h 2 - 1 0 3 M D e g r a n o l solution 
(Sm = s toma m o t h e r cell, N = nucleus , W = par t ia l ly developed cell-wall) X 400 
Fig. 4. Epidermis of t he cotyledon in a seedling t rea ted w i t h 2 - 1 0 3 M D e g r a n o l solution 
(Sm = s toma m o t h e r cell, G = guard cell) X 400 
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mother cells is proved by the imperfect cell division and partial cell-wall 
formation seen in the cell indicated in Fig. 3. We found giant stoma mother 
cells coming close in size and shape to the epidermis cells. 
The most frequent abnormity of stomata was similarly the increased size 
(Fig. 4). There occurred asymmetric guard-cell formation, slanting cell-wall 
insertion, which, however, could also be observed — though very seldom — in 
the control. 
D i s c u s s i o n 
As it was mentioned in the "Results", preparation on the treated plants 
was also made from the bend of the cotyledon; namely, this characteristic 
part could be recognized even on plants germinated in the solution of highest 
concentration. The bright green colour of the cotyledons similarly agreed with 
that of the control. External morphological examinations only revealed 
differences in the length of the seedlings; the rate of growth decreased with the 
increasing concentration. 
These findings significantly differed from the morphological effect of 
the 4 • 1 0 " 3 M colchicin solution, exerted on the same object ( K E R E S Z T E S — 
F R I D V A L S Z K Y 1 9 6 7 ) , which manifested itself in a more intensive growth in-
hibition, chlorophyll deficiency, swelling of meristemic tissues and disappear-
ance of the bend of the cotyledon. 
On the cotyledons of colchicin- treated plants all epidermis cells enlarge 
and become more or less round (probably as the result of polarity disturbance); 
in plants treated with Degranol the same morphological picture can be ob-
served in a proportion of the persistent stoma mother cells. Since under the 
influence of Degranol the epidermis cells do not lose their narrow elongated 
shape, no disturbance of cell polarity can be supposed to exist here; the 
giantism of stoma mother cells can probably be attributed to the effect of 
endopolyploidy. The absence of stoma formation in Degranol solutions 
of higher concentration thus does not mean the inhibition of DNA synthesis 
but of the subsequent mitosis. This agrees with the observation that in ani-
mal and human tissue cultures Degranol blocks the cell cycle in the G 2 phase 
( P Á L Y i — G Y E S K Ó — S U G Á R 1 9 6 9 , G Y E S K Ó — SUGÁR 1 9 7 0 , S U G Á R — G Y E S K Ó 
1 9 7 0 ) . 
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CYTOLOGICAL STUDY OF THE EFFECT 
OF SOME MUTAGENIC AGENTS IN PEAS 
(PISUM SATIVUM L.) 
B y 
Y o H U N G , B . N A G Y - P O R P Á C Z Y 
U N I V E R S I T Y O F H O R T I C U L T U R E , D E P A R T M E N T O F P L A N T G E N E T I C S , B U D A P E S T 
T h e cytologica l e f fec t of some m u t a g e n i c agents o n peas was s tud i ed i n mitosis 
a n d meiosis. The v a r i e t i e s used in t h e e x p e r i m e n t gave d i f f e r e n t responses t o va r ious 
m u t a g e n i c t r e a t m e n t s . As a result of a t r e a t m e n t wi th 0 .05 per cent N - n i t r o s o m e t h y l 
u r e a , e longa ted , d e f o r m e d cells were f o u n d in the v a r i e t y Glor ia di Q u i m p e r . I n in ter -
p h a s e t h e occur rence of mul t inuc lea r cel ls w a s observed. U n d e r t h e inf luence of 0.1-per-
c e n t e t h y l m e t h a n e - s u l p h o n a t e the cou r se of cell division w a s regular b u t a f t e r t h e 0.3-
pe r , c e n t t r e a t m e n t cells wi th 2—3 nucle i we re found in t h r e e variet ies . X - r a y s of 5 and 
10 k r d id no t cause a n y disorder in t h e cell divis ion, b u t in t h e case of 15 k r c h r o m o s o m e 
a n d Chromat ide a b e r r a t i o n s were o b s e r v e d . Af t e r t r e a t m e n t s wi th g a m m a 5 kr + 
e t h y l - m e t h a n e - s u l p h o n a t e of 0.1 per c e n t c o n c e n t r a t i o n g r o u p s of c h r o m o s o m e s stuck 
t o g e t h e r were f o u n d in t h e mitosis m e t a p h a s i s . In i n t e r p h a s e s cells w i t h 2 — 3 nuclei 
o c c u r r e d . G a m m a i r r a d i a t i o n a t 5, 10, 15, 20 and 25 kr h a d a s t rong i n h i b i t o r y e f fec t on 
cell d ivis ion in t h e va r i e t i e s Mansfe lder G r ü n e and Zen i th . H i g h r eac t iv i ty t o g a m m a 
i r r a d i a t i o n was f o u n d in the var ie t ies Glor ia di Q u i m p e r a n d Bärdi w h i c h r e s p o n d e d 
w i t h a b n o r m a l cell d iv i s ion to each dos is . I n t h e mitos is m e t a p h a s i s c h r o m o s o m e and 
Chromat ide b r e a k i n g , in the a n a p h a s i s ch romosome a n d Chromatide b r i d g e s were 
o b s e r v e d . A b n o r m a l cell division o c c u r r e d in meiosis t oo . Aber ra t ions in t h e mitosis 
a n d meiosis could be f o u n d also in t h e M 2 genera t ion , t h o u g h thei r f r e q u e n c y c o m p a r e d 
t o t h e M j gene ra t i on decreased c o n s i d e r a b l y . 
Introduction 
Utilization of mutations induced by physical and chemical agents is 
becoming more and more general in pea improvement. Peas are very suitable 
for studying the effect of mutagenes, since they are strictly self-pollinating and 
genetically well- known plants. 
Mutations have been induced by a wide range of treatments. X-ray 
treatments were used by G E L I N ( 1 9 5 4 ) , L A M P R E C H T ( 1 9 5 7 ) , L E W I S ( 1 9 6 2 ) and 
W E L L E N S I E K ( 1 9 6 4 ) , who found that the treatments greatly inhibited the 
division of cells. According to the observations of G O T T S C H A L K — M I L U T I N O V I C 
( 1 9 7 0 ) in some 2 5 per cent of the studied cells the chromosomes formed a ring 
in meiosis, and normal mitosis did not occur. 
P Y A T E N K O (1970) pointed out that after gamma irradiation the frequency 
of abnormal mitosis depended on the degree of radiosensitivity. The higher the 
dosis applied, the more frequent the aberration; according to P E T K O V 
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(1969) with an increase in the frequency of aberrations germinability decreases. 
K U R N I K (1969) obtained polyploids after gamma-irradiation (20 кг)Д ASILEVA 
M E H A N D Y I E V (1971) studied the radiosensitivity of the varieties and found it 
highly diversified. 
Chemical mutagens are widely used from year to year as well. H E R I N G A 
( 1 9 6 4 ) , S P E C K M A N N ( 1 9 6 4 ) , C H E R N O V ( 1 9 6 5 ) , B Á L I N T et al. ( 1 9 6 8 ) used ethyl-
methane-sulphonate to induce mutation. H E R I N G A ( 1 9 6 4 ) , W E L L E N S I E K ( 1 9 6 4 ) ,  
S H A R M A ( 1 9 6 6 ) , CHERNOV ( 1 9 6 5 ) , DOLGIH ( 1 9 7 0 ) found the mutagenic effect 
of ethyl-methane-sulphonate to be higher than that of ionizing irradiation. 
According to N A R S I N G H A N I — K U M A R ( 1 9 7 1 ) , treatments with ethyl-methane-
and methyl-methane-sulphonate inhibited the development of pea seedlings 
and caused chromosome aberrations. Z o z — M A K A R O V A ( 1 9 6 5 ) found a higher 
frequency of aberrations in the case of nitrosomethyl urea applied than in 
nitrosoethyl urea treatments. 
As to combined treatments, relatively few literary data are available. 
A K O P Y A N ( 1 9 6 7 ) studied the percentage of chromosome aberrations as a 
response to various-type ionizing irradiations and ethyl-methane-sulphonate 
treatments, and found that in the case of combined treatments the frequency 
of chromosome aberrations decreased. Similar results were obtained by 
M E H A N D Y I E V ( 1 9 6 9 ) . 
In the literature in general it is only in relation to a certain variety and 
a certain mutagenic agent that an author presents his results. Comparative 
studies concerning treatments applied to more than one variety with a number 
of agents are rather incomplete. 
The aim of our investigations is to study the cytologic? 1 effects of some 
physical and chemical mutagenic agents with special regard to gamma 
irradiation and the sensitivity of the varieties. 
Material and method 
The e x p e r i m e n t s were set u p a t t h e D e p a r t m e n t of P l a n t Genetics a n d Breeding of t h e 
U n i v e r s i t y of H o r t i c u l t u r e . In the e x p e r i m e n t s the v a r i e t i e s Gloria di Q u i m p e r , Mans fe lde r 
G r ü n e (round- s e e d e d peas , ) Zenith a n d B ä r d i ( m a r r o w f a t peas ) widely s p r e a d in commerc i a l 
p r o d u c t i o n were u s e d . 
1. Chemical t r e a t m e n t . Dry s e e d s were t r ea ted f o r 12 hours wi th 0.01-, 0 .03 -and 0 .05-
p e r - c e n t solutions of n i t ro somethy l u r e a ( N M K ) , and 0.1- a n d 0.3- per -cen t solut ions of e t h y l -
m e t h a n e - s u l p h o n a t e (EMS) . The c o n t r o l seeds were p l a c e d in distilled w a t e r d u r i n g the p e r i o d 
of t r e a t m e n t . 
2. Physical t r e a t m e n t . Dry seeds were t rea ted w i t h g a m m a i r r ad i a t i on a t 5, 10, 15, 20 
a n d 25 kr, and X - r a y s of 5, 10, 15 a n d 20 kr . The t r e a t m e n t s were p e r f o r m e d by the N a t i o n a l 
I n s t i t u t e of Onco logy . 
3. Combined t r e a t m e n t . The d r y seeds were t r e a t e d f i r s t with g a m i n a i r rad ia t ion (5 k r ) 
t h e n wi th a 0.1 p e r c e n t aqueous s o l u t i o n of e t h y l - m e t h a n e - s u l p h o n a t e o v e r 12 hours . T h e 
cy to log ica l e x a m i n a t i o n s were made i n mi tos i s and meios is . T h e mater ia l w a s f i x e d for 24 h o u r s 
i n c a r n o y , then p l a c e d in a 75 per c e n t alcohol so lu t ion . I t was s ta ined w i t h carmine ace t i c 
a c i d , a n d af ter h e a t e d i n a 45 per cen t a c e t i c acid, a r u b b i n g p repa ra t ion w a s m a d e of it . 
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T h e seeds were g e r m i n a t e d in pe t r id i shes immedia te ly a f t e r the t r e a t m e n t . After 
es tabl ishing t he germinat ion percentage, root t ips were collected fo r the mitosis s t u d y 48 hours 
a f te r t he t r e a t m e n t . 100 seeds were germina ted per t r ea tmen t in each variety of w h i c h 25—30 
root t ips were examined. 
F o r s tudying the meios is the mate r ia l was collected b e f o r e flowering, w h e n the buds 
appeared , a n d examined w i t h the above m e t h o d . Buds were col lected from a b o u t 25 plants 
per v a r i e t y and t r e a t m e n t . 
T h e microscopic p h o t o s were made w i t h the M.B 11 S o v i e t microscope a n d Prak t ika 
F X 3 c amera . 
Results 
Aberrations were found — though in a minimum quantity (1.1%) —•  
even in the controls of the individual varieties. The number of chromosomes 
was 2n = 14, n = 7 (Fig. 1). 
Fig. 1. Con t ro l , mitosis m e t a p h a s i s 2n = 14 (1800 X ) 
With N-nitrosomethyl urea (NMK) applied at concentrations of 0.01 
and 0.03 per cent no substantial cytological changes could be pointed out in 
mitosis. Treatments at 0.5-per-cent concentration produced very long deformed 
cells in the variety Gloria di Quimper. In the varieties Mansfelder Grüne and 
Zenith the treatment inhibited the cell division. In interphasis the occurrence 
of shattered and multinuclear cells was observed. On the other hand, cell 
division in the variety Bärdi showed a normal course. 
In the case of treatments with 0.1-per-cent ethyl-methane-sulphonate 
(EMS) the cell division was normal. A concentration of 0.3 per cent produced 
cells with 2 —3 nuclei in three varieties (Gloria di Quimper, Mansfelder Grüne 
and Bärdi). 
In varieties treated with X-ray of 5 and 10 kr abnormal cell division 
was not observed, with 15 kr, however, chromosome and Chromatide aber-
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Table 1 
Chromosome aberrations induced by gamma irradiation in mitosis 
1971—1972 
M 2 
T r e a t m e n t 
n u m b e r 
of 
dividing 
cells ob-
served 
fragmenta-
tion, 
% 
br idges , 
О/ /о 
total 
chromosome 
aberrations, 
О/ /0 
n u m b e r 
of 
d iv id ing 
cells ob-
served 
fragmenta-
tion, 
% 
bridges, 
% 
t o t a l 
chromo-
some 
aberra-
t ions, 
о/ 
/о 
V a r i e t y : Gloria di Q u i m p e r 
Cont ro l 374 0 .8+0 .3 0 . 3 + 0 . 2 1.1 172 0 . 6 + 0 . 3 0 . 6 + 0 . 3 1.2 
G a m m a 5 kr 345 9 .8+2 .8 5 . 7 + 1 . 1 15.5 163 1 .8+0 .5 0 . 6 + 0 . 3 2.4 
G a m m a 10 kr 253 28.8 + 1.7 12.2 + 0.6 11.0 162 2 .4+1 .0 1 .8+0 .8 4.2 
G a m m a 15 kr 257 40 .8+3 .5 16.7 + 1.6 57.5 205 5 . 3 + 1 . 3 1 .9+0 .7 7.2 
G a m m a 20 kr 262 60.6+1.6 2 0 . 9 + 1 . 9 81.5 182 6 . 0 + 2 . 3 2.7 + 0.9 8.7 
Var ie ty : Bärdi 
Cont ro l 112 0 .9+0 .3 0.0 0.9 114 0.0 0.0 0.0 
G a m m a 5 kr 186 10.2+2.2 1.0 + 0.4 11.2 105 1 .8+0 .4 0.0 1.8 
G a m m a 10 kr 205 25.5+2.0 4 . 4 + 0 . 8 29.9 148 5.1 + 0.6 0 . 8 + 0 . 3 5.9 
G a m m a 15 kr 101 40 .0+1 .8 9.9 + 1.0 49.9 198 4 . 8 + 0 . 5 3.0 + 0.6 7.8 
G a m m a 20 kr 210 51.5 + 2.0 28.0 + 1.8 79.5 
-
— — 
rations occurred. In the 20 kr treatment cytological examination could not be 
performed in lack of material. 
Treatments with 5 kr gamma irradiation + 0 . 1 per cent ethyl-methane-
sulphonate produced groups of chromosomes stuck together in the mitosis 
metaphasis in the varieties Gloria di Quimper and Zenith, while in the varieties 
Mansfelder Grüne and Bärdi multinuclear cells were found in the mitosis 
interphasis. 
Gamma irradiation at 5, 10, 15, 20 and 25 kr had a strong inhibitory 
effect on cell division in the varieties Mansfelder Grüne and Zenith. The 
varieties Gloria di Quimper and Bärdi responded with an abnormal cell 
division to each dosis of gamma irradiation. In mitosis, metaphasis chromosome 
breaking, in anaphasis, chromosome bridges and Chromatide breaking were 
observed (Figs 2, 3). 
With increased doses the number of abnormally dividing cells increased 
too. In the case of gamma irradiation applied at 15, 20 and 25 kr highly 
fragmented chromosomes were found in the mitosis metaphasis. A part of the 
injured chromosome remained in the equatorial plane in ana- and telophasis 
(Fig. 4). It can he supposed that, owingto the loss or injury of the centromeron, 
these injured chromosomes cannot be drawn to the poles, therefore such 
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Fig. 2. Mitosis me taphas i s , f r agmen ted chromosomes (1800 x ) 
Fig. 3. Mitosis a n a p h a s i s with br idge (1800 X ) 
Fig. 4. Mitosis anaphasis w i t h chromosomes l e f t behind (1800 X ) 
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chromosomes and fragments will be eliminated during the further division 
of cells. 
On account of the abnormal division, groups containing more or less 
chromosomes develop resulting in the appearance of a number of smaller 
nuclei. In treatments of 10, 15 and 20 kr some plants could successfully be 
raised in spite of the high rate of abnormal division. In these plants abnormal 
cell division was shown in the meiosis too. In the meiosis I metaphasis the 
separation of bivalents was slow, and consequently chromosome aberrations 
occurred (Fig. 5). In the 25 kr treatment, however, the cells were damaged to 
such an extent that the seedlings — unable to continue their development — 
were destroyed (Fig. 6). 
Fig. 5. Meiosis I me taphas i s with b iva l en t s not easily separa t ing in M, (1800 X) 
Fig. 6. Pea seedling, on the l e f t ; control, on t h e r i g h t ; t reated (0.25 x ) 
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In the M2 generation the cytological examination was repeated in mitosis 
and meiosis and the following was found. Gamma irradiation resulted in a 
repeated abnormal cell division in the varieties Gloria di Quimper and Bärdi. 
With irradiation of 5 kr the cell division showed a normal course. In the case 
of irradiation applied at 10, 15 and 20 kr fragmented chromosomes were found 
in the mitosis metaphasis, and chromosome and Chromatide bridges in the 
anaphasis. In the meta- and anaphasis of meiosis I chromosome and Chroma-
tide bridges and rings (translocation) occurred (Figs 7, 8). In meiosis II pentades 
were found instead of tetrades. 
For these varieties in the Mt and M2 generations also the percentage 
proportions of chromosome aberrations occurring under the influence of 
various treatments were determined in mitosis, as seen in Table 1. The table 
clearly shows that, the higher the applied dosis, the larger the number of ab-
normal cells. When comparing the frequency of chromosome aberrations in 
Ж 
4 
§ 
"Xjà 
t 
'Fig. 7. Meiosis)/1 anaphasis c h r o m o s o m a l aber ra t ions in M2 (1800 X ) 
Fig. 8. Meiosis I anaphas is c h r o m o s o m a l aberra t ions in M2 (1800 x ) 
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the two generations of the variety Gloria di Quimper it can be established that 
while in Mj the 20 kr gamma irradiation resulted in a 81.5-per-cent aberration, 
in the M2 plants originating from the same M^ treatment the percentage of 
aberration was only 8.7 which suggests that the changed line of cells is selected 
out during the development, and the further division of cells will be regular. 
The table shows, further, that the frequency of fragmentation is higher than 
the occurrence of anaphasis bridges. 
When comparing the two varieties we can see that, as regards the 
frequency of aberrations, there is no essential difference between the two 
varieties. 
Discussion 
According to our investigations X-ray treatments of 5—20 kr did not 
inhibit the cell division, as stated by some authors (LEWIS 1 9 6 2 , W E L L E N S I E K 
1 9 6 4 ) . 
In the case of gamma irradiation the extent of abnormal division de-
pended on the dosis. Similar results were obtained by P Y A T E N K O ( 1 9 7 0 ) . After 
gamma-irradiation K U R N I K ( 1 9 6 9 ) found a large number of polyploids in the 
progeny. Under the influence of the treatments the chromosomes showed 
structural changes (aberrations), but the chromosome number did not change. 
According to V A S I L E V A — M E H A N D Y I E V ( 1 9 7 1 ) , the varieties display 
different sensitivity. Similar results were obtained in our own experiments too. 
Of the varieties used Gloria di Quimper was the most reactive to the treatments. 
In our further investigations we should like to find out whether there is 
any correlation between the chromosome aberrations and the frequency of 
mutants. 
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QUICK DETERMINATION OF CASEIN CONTENT 
IN PRODUCER'S RAW MILK WITH RESPECT 
TO PATHOLOGICAL MILKS 
By 
A . W A G N E R , I . M E R É N Y I , M . D O B O S - K O V Á C S 
T R U S T O F D A I R Y E N T E R P R I S E S , D A I R Y P R O D U C T C O N T R O L L I N G S T A T I O N , B U D A P E S T ; 
D A I R Y E N T E R P R I S E O F F E J É R A N D K O M Á R O M C O U N T I E S , S Z É K E S F E H É R V Á R 
The a u t h o r s e labora ted a qu ick direct m e t h o d fo r de t e rmin ing t h e casein c o n t e n t 
of milk. T h e essence of the m e t h o d : t h e casein of t h e mi lk s tudied is r eve r s ib ly p r e c i p i t a t -
ed wi th an a q u e o u s solut ion of 3M a m m o n i u m s u l p h a t e , t h e n t h e p r ec ip i t a t e is r e -
dissolved in a 0 .85 per cent so lu t ion of common sa l t a n d restored to t h e original v o l u m e 
of milk; a f t e r t h a t the casein c o n t e n t of the so lu t i on t h u s ob t a ined is p h o t o m e t r i c a l l y 
measured w i t h t h e aid of the d y e - b i n d i n g (amido b l a c k 10 B) r eac t i on of pro te ins . W i t h 
the i r m e t h o d t h e au tho r s s t u d i e d milk s amples ob t a ined f r o m u d d e r q u a r t e r s of 
S c h a l m - n e g a t i v e a n d Schalm- p o s i t i v e reac t ion a n d f o u n d t h a t in t h e case of a n i m a l s 
wi th h e a l t h y u d d e r s the casein c o n t e n t re la t ive t o t h e to ta l p r o t e i n was 77—80 p e r 
cent or more . Milks wi th casein c o n t e n t s lower t h a n 77 per cent a re of a b n o r m a l c o m -
posi t ion. T h e m e t h o d is r e c o m m e n d e d for use w h e n accept ing m i l k s on the basis of 
the i r p ro te in c o n t e n t and when t e s t i n g milks in d a i r y p lan ts . 
Introduction 
The opinion that milks used for industrial purposes should be accepted 
on the basis of their protein content becomes more and more general these 
days. It would be especially important in the field of cheese-, curd- and casein 
production. In the lack of a rapid and adequate method in the course of cheese 
production the protein content of the cheese milk too is adjusted on the basis 
of the total protein content ( S Z I G E T I 1 9 6 5 ) . It is more appropriate, however, 
for both the dairy industry and the total national economy to determine the 
casein, because especially in industry-like large-scale cattle farming the physio-
logical, pathophysiological, pathological and etiological factors, and conditions 
without which no high-quality milk production can be realized, must not be 
left out of consideration. If the milking machines, or their use, are not adequate, 
or else the hygiene of milking is neglected, then a mass occurrence of mastitis 
can be reckoned with in the dairy stocks. It is a fact based on pathophysio-
logical and biochemical axioms that mastitis decreases the fat, casein, lactose 
and total mineral content of milk, while increasing its total protein content, 
and within this the whey protein- and chloride ion contents as well as the 
leucocyte count, and in general the activity of enzymes contained in it. This 
pathological change in the composition of milk is very often not conspicuous, 
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especially in sub-clinical cases, although the great quantity of whey protein — 
in addition to impairing the quality — decreases the amount extracted from 
the low amount of casein available, especially in the production of hard and 
semi-hard cheeses ( N Y I R E D I 1 9 3 8 ) . 
Prior to discussing our investigation, we give here a survey of data 
concerning the milk composition of healthy animals (Table 1). 
Table 1 
Composition of couf s milk on the basis of a literary summary 
of various times and authors (g/100 ml) 
Author s 
D a t a 
B. MARTINY 
1871 
P . SOMMER-
FELD 
1909 
H . RIE-
VEL — O. 
FETTICK 
1909 
W. GRIM-
MER 
1910 
' IÍ. BLEYER 
1930 
F. KIER-
MEIER 
1968 
Y . ANAGAMA 
1972 
F a t 
average 3 . 4 0 3 . 4 0 3 . 4 0 3 . 7 9 3 . 4 0 3 . 8 3 . 3 0 
ex t r eme va lues — — — — .— 5 . 4 — 6 . 1 — 
Tota l p r o t e i n 
average 3 . 2 0 3 . 3 0 3 . 5 0 3 . 4 1 3 . 5 0 3 . 3 2 . 8 4 
ex t r eme va lues — — .— — 2 . 5 — 5 . 0 2 . 8 — 3 . 7 — 
Casein 
average — 3 . 0 0 3 . 0 0 2 . 8 1 3 . 0 0 2 . 5 2 . 2 2 
e x t r e m e va lues — 2 — 4 . 2 — — 2 . 2 — 2 . 8 — . 
Percen tage of casein 
to t o t a l p ro t e in 
average 9 0 8 5 8 5 8 0 7 8 
e x t r e m e va lues 
— 
7 6 - 8 5 7 6 - 8 6 
* c i t G R I M M E R e t a l . 
Material and method 
F o r t h e e x a m i n a t i o n s mi lks f r o m i n d i v i d u a l u d d e r q u a r t e r s were selected exc lus ive ly ou 
the basis of t h e Schalm t e s t (NYÍREDY-MÓCSY 1965). Milks d i sp l ay ing a Scha lm-pos i t ive reac t ion 
or ig ina ted f r o m cows s u f f e r i n g f r o m sub-cl inical m a s t i t i s . For case in d e t e r m i n a t i o n t h e m e t h o d s 
o f S c h l o s s m a n n — H o p p e - S e y l e r — v a n S l y k e — B o s w o r t h — G o e t z l ( c i t . B Ö M E R 1 9 3 6 , G R I M M E R el 
1930, KIERMEIER 1968) a r e u sua l l y e m p l o y e d . E a c h m e t h o d h a s t h e d i s a d v a n t a g e of being 
al. l inked w i t h K j e l d a h l ' s N - d e t e r m i n a t i o n , a n d all of t h e m requ i r e m u c h t ime, space a n d work. 
They are t h u s unsu i t ab le f o r a qu ick tes t p e r f o r m e d in the da i ry p l a n t and for t h e r e c e p t i o n of 
milk. T h e m o s t rap id m e t h o d is a p h o t o m e t r i c measu r ing b a s e d o n t h e c o m p l e x b i n d i n g of 
amido b l a c k 10 B-p ro te in w i t h t h e Pro Milk II . a u t o m a t i c p r o t e i n t e s t ing a p p a r a t u s p roduced 
by the D a n i s h f i r m A/S. N . F o s s Electr ic , w i t h w h i c h our S t a t i o n h a s a l ready p e r f o r m e d to ta l 
p ro te in ana ly se s (UZONYI 1971). 
T h e i n s t r u m e n t h a s t h e a d v a n t a g e t h a t t h e resul ts c a n b e i m m e d i a t e l y r e a d . 
B y t h e i n s t r u m e n t a l p r o c e d u r e casein c a n be d e t e r m i n e d w i t h th ree d i f f e r e n t m e t h o d s : 
1. w i t h an indi rec t m e t h o d , namely , f i r s t t h e t o t a l p r o t e i n is de t e rmined , a n d a f t e r the 
revers ible or i rreversible p r e c i p i t a t i o n of t h e case in t h e p ro t e in c o n t e n t of the f i l t r a t e is meas-
ured a n d i t s va lue s u b t r a c t e d f r o m the t o t a l p r o t e i n con ten t . T h e p rocedure is n o t p r a c t i c a l , as 
the lower l imi t of m e a s u r i n g is 2.5 per cent w h i c h does not m a k e t h e direct r e a d i n g of resul ts 
possible. 
I n case t h e casein c o n t e n t of the mi lk s a m p l e is below 2.5 p e r cent , t he i n d i r e c t m e t h o d 
comple t ed b y some c o m b i n e d p rocedure c a n b e u sed for casein d e t e r m i n a t i o n i n t h e fol lowing 
way: t h e t o t a l p ro te in c o n t e n t of the milk s a m p l e examined is d e t e r m i n e d (a), t h e n 10 ml of 
whey o b t a i n e d f r o m the m i l k sample , or t h e f i l t r a t e con ta in ing w h e y prote in is m i x e d wi th 30 
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ml mi lk con ta in ing a k n o w n q u a n t i t y of p r o t e i n (c), then t h e t o t a l pro te in c o n t e n t of the 
m i x t u r e is d e t e r m i n e d a g a i n (6) a n d i ts case in c o n t e n t c a l cu l a t ed b y means of t h e following 
f o r m u l a : 
(10 + 30)6 — 30c 
casein c o n t e n t 
10 
( W i t h t h e f o r m u l a app l i ed , the v o l u m e di f ferences of w h e y or p lasma e x t r a c t i o n should 
— of course — be t a k e n i n t o cons ide ra t ion . ) 
2. T h e combined m e t h o d employed b y t h e f i r m A/S. N . F o s s Electr ic is u sed in the 
fo l lowing W a y . F i r s t , t h e t o t a l p ro te in c o n t e n t of the milk s a m p l e is de te rmined ( I ) , t h e n the 
p r o t e i n c o n t e n t of mi lk a n d dist i l led w a t e r m i x e d a t a ra t io of 1 : 1 ( I I ) . То a 100 m l q u a n t i t y 
of m i lk h e a t e d to 4 0 ° C 3 ml 33.3 per cent ace t i c acid is added a n d m i x e d , t hen a f t e r 10 minu te s 
i t is m i x e d again w i t h 3 ml sod ium ace t a t e of n /3 .33 and 3 m i n u t e s l a t e r f i l t r a t ed . T h e pro te in 
c o n t e n t is also d e t e r m i n e d in t h e 1 : 1 r a t i o m i x t u r e of the mi lk sample and t h e f i l t r a t e ob-
t a i n e d f r o m it ( I I I ) , a n d f r o m t h e d a t a t h u s ob t a ined the case in con ten t of t h e sample is 
c a l c u l a t e d b y t h e fo l lowing f o r m u l a : 
I — ( I I I — I I + 0.03) = t h e casein c o n t e n t of The mi lk sample . 
+ 0 .03 is a correct ion d e t e r m i n e d by t h e f i r m in 47 c o m p a r a t i v e K j e l d a h l tes ts . 
3. T h e d i rec t m e t h o d e l abo ra t ed a t o u r S t a t i o n is t h e fo l lowing: the case in c o n t e n t of 
t h e mi lk sample is revers ib ly p rec ip i t a t ed w i t h t h e aqueous so lu t i on of a m m o n i u m s u l p h a t e of 
3 M c o n c e n t r a t i o n . P r e c i p i t a t i o n is p e r f o r m e d w i t h a 1 : 1 r a t io m i x t u r e of milk a n d a m m o n i u m 
s u l p h a t e ; it is k e p t in a w a t e r b a t h for 5 m i n u t e s a t 65 ° C , t h c n cen t r i fuged fo r 5 m i n u t e s at 
1000 r . p . m . Af t e r th i s t h e mi lk p l a s m a is r e m o v e d , the p r e c i p i t a t e dissolved wi th 0 .85 per cent 
a q u e o u s sal t solut ion in a w a t e r b a t h of 65 °C t e m p e r a t u r e ; a f t e r s o m e 5 minu te s i t is cooled to 
a t e m p e r a t u r e of 20°C a n d p h o t o m e t r i c a l l y m e a s u r e d wi th t h e P r o Milk I I a p p a r a t u s . 
I t m u s t be n o t e d t h a t in t h e case of m i l k s w i th an S H ° t i t r e below 6.6 t h e case in some-
t i m e s does no t fu l ly p r e c i p i t a t e , in th is case t h e a m m o n i u m s u l p h a t e solut ion has t o b e acidified 
w i t h ace t ic acid, b u t t h e acid c o n t e n t of t h e so lu t ion should n o t b e m o r e t h a n one t h o u s a n d t h . 
T h e comple te p r e c i p i t a t i o n of cascin w a s control led w i th p a p e r e lectroforesis a n d the 
a l u m i n o u s t r e a t m e n t of t h e mi lk p l a s m a b y Sch los smann ' s m e t h o d . 
Of t h e milk s amples 10 ml was used fo r t h e milk tes ts , b u t t h e pe rcen tage d e v i a t i o n of 
t h e t e s t w i t h 10 and 100 ml mi lk used was also e x a m i n e d , wi th 11 rep l i ca t ions wi th t h e following 
/ ^ ' (X .Xu-) 
f o r m u l a : dev ia t ion p e r c e n t a g e = / — • 100 
n 
devia t ion p e r c e n t a g e of a 10 ml milk sample : ± 0 . 0 7 4 % 
devia t ion p e r c e n t a g e of a 100 m l mi lk sample : ± 0 . 0 0 2 % ; 
t h u s t h e la rger sample gives m o r e precise r e su l t s , t h o u g h tes ts p e r f o r m e d wi th 10 m l were also 
s a t i s f a c t o r y . 
A pi lo t e x a m i n a t i o n of f a t s too w a s ca r r i ed out w i th t h e Milko-tester I I a p p a r a t u s 
m a d e b y t h e same f i r m (BORSI—VARGA 1971). 
Results 
If we take the measurement data of Table 2 into consideration, we find 
that the values of the casein are not sufficient by themselves for drawing 
conclusions on the extent to which the useful content of milk — and among 
others its casein content — decreases under the influence of mastitis; at the 
most, the extreme valuess uggest some abnormities here and there. To draw the 
right conclusion, data of similar character must be adopted from the literature 
( G R I M M E R 1 9 3 0 ) which is presented in Table 3 . 
When comparing the values of this table on the percentage casein content 
of total milk protein with the literary and our own data, we can draw the 
definite conclusion that the percentage proportion of the average casein 
content to the total protein shows a decreasing tendency in a direct ratio to 
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Table 2 
Trends in the useful content of milk 
Schalm reaction 
of milks 
f r o m udder quarters 
Denomina t ion of data 
0 ± i + 2 + 3 + 
Positive b y 
the indicator 
tes t 
N u m b e r of samples (n) 11 w * 10 (n 0 . 5 )* 22 (n,)* 22 (n2)* 24 (n 3 )* 25 ( n , + ) * 
F a t 
a v e r a g e 3.65 4 .38 3.65 3.93 3.82 3.64 
e x t r e m e values 3 . 0 5 - 4 . 0 0 3 .00—5.80 0 . 4 0 - 5 . 7 0 1 . 2 5 - 5 . 0 5 0 —5.70 2 . 5 0 - 5 . 7 0 
T o t a l pro te in 
a v e r a g e 3.65 3 .88 3.77 3.79 3.96 3.65 
e x t r e m e values 3 . 0 0 - 4 . 0 0 3 .35—4.60 3.55—4.95 3 . 1 5 - 5 . 1 0 3 .10—6.00 3.20—4.85 
Casein 
a v e r a g e 2.95 2 .91 2.05 2.39 2 .61 2.43 
e x t r e m e values 2 . 8 0 - 3 . 7 0 2 .45—3.55 1 . 1 0 - 2 . 7 5 2 . 0 0 - 2 . 6 5 1.25—3.00 1 . 8 0 - 3 . 7 0 
P e r c e n t a g e casein t o 
t o t a l protein 
a v e r a g e 83 (Xo) 74 (X„. 5 ) 65 ( X , ) 62 (X2) 57 ( X 3 ) 55 ( X , + ) 
e x t r e m e values 7 7 - 9 3 7 3 — 7 7 32—77 5 2 - 7 4 3 4 — 7 2 43—69 
* + n „ = Schalm n e g a t i v e n 2 = Schalm 2 + 
n0.5 = Schalm ± d o u b t f u l П3 = Schalm 3 + 
n , Scha lm-1 + n i + = Ind ica to r p o s i t i v e 
Table 3 
Trends in the useful content of milk 
Denomination of d a t a 
Udder 
h e a l t h y 
quarter 
diseased 
F a t 5 .71 4.79 
T o t a l p ro te in 4 .98 4.93 
Casein 3.87 3.07 
P e r c e n t a g e casein to t o t a l protein 77 62 
the intensity of the Schalm reaction, which means the disturbed secretion of 
the udder, and as such must be regarded as an important index both from 
diagnostical and dairy industry aspects. 
(With the extreme values, naturally, it must be taken into account that 
e.g. the total protein content of colostrum with 3 per cent casein is 9.13 per cent, 
the casein content in milk of udder tuberculosis origin 9.20 per cent, in the case 
of 2 . 3 9 per cent whey protein ( G R I M M E R 1 9 1 0 , G R I M M E R et al. 1 9 3 0 ) . 
On the basis of Table 2 we had to establish the limit values between 
milks of negative and doubtful reaction, which we carried out by comparing 
the two mean values (SVÁB 1 9 6 7 ) . 
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The course of our calculations was the following: 
2 Á 
YQ + 0.5 — 
The sum of squares is: 
S(?o
 + o.5 = A? — 
The standard deviation: 
S, 
= 77 % 
= 6 5 0 
-'0 + 0.Б — _ I _ 1 
n0 + "o.5 1  
The standard error of the difference (Sd): 
S2 =
 SQo
 = 1 9 
= 5 . 6 5 
SQo.b 
= 4 . 9 8 
0.5 
C 2 <22 
_ L -i_
 = 4.89 
X
° ~ = 1 . 8 4 
Degrees of freedom: 
FG = n0 + n0.5 - 1 = 20 
P = 10% 
Standard error: 
Sxa + ,.b = 
Confidence limits: 
= Y 0 
ЭДо + О.! 
"0 + 0.5 ("0 + 0.5 —' 1) 
= + 1 . 2 4 
lpio% S x = 7 9 . 2 8 
L 2 — Y0+0.5 — I P I 0 % • Sx 5 — 7 4 . 7 2 
l p 10% ± 3 
The number of samples necessary for the given confidence limits and approach-
ing X 0 and necessary in relation to the value X0.5 
hno% " ^0 + 0.5 
h2 
21 = "0 + "o.5 
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PECTINESTERASE ACTIVITY OF FIVE IRAQI APPLES 
AT DIFFERENT STAGES OF MATURITY 
B y 
H . A . A L - J A S I M , S . H . A L I 
D E P A R T M E N T O F F O O D A N D D A I R Y T E C H N O L O G Y . C O L L E G E OF A G R I C U L T U R E , 
U N I V E R S I T Y O F B A G H D A D , A B U - G H R A I B , I R A Q 
Changes i n t h e ac t iv i ty of pec t ines t e ra se ( P E ) in f ive I raqi a p p l e var ie t ies a t 
d i f f e r e n t s tages of m a t u r i t y were fo l lowed. The e n z y m e ac t iv i ty was d e t e r m i n e d b y 
t i t r a t i n g t h e c a r b o x y l i c group re leased f r o m the h y d r o l y s i s of pect in w i t h d i l u t e N a O H . 
T h e resu l t s o b t a i n e d show t h a t t h e r e w a s an increase in P E ac t iv i ty in t h e s e var ie t ies 
w i t h t h e progress of m a t u r i t y . T h e m a x i m u m e n z y m e ac t iv i t i e s occurred w h e n the f ru i t 
w a s ful ly r ipe a n d r e a d y for c o m m e r c i a l ha rves t i ng . T h i s increase in t h e e n z y m e ac t iv i ty 
w a s t h e n fol lowed b y a general dec rease , as the f r u i t m a t u r e d and r i p e n e d o n the t ree . 
T h e d a t a also i n d i c a t e t h a t t he re w a s a qua l i t a t i ve d i f f e r e n c e in the b e h a v i o u r of these 
var ie t i es . 
Introduction 
Pcctic enzymes influence the consistency of fruit products because of 
their ability to hydrolyzepectic substances. Enzymes included in this group are: 
pectinesterase (PE), polygalacturonase (PG) and the pectin transeliminase. 
Pectinesterase hydrolyses pectin producing pectic or pectinic acid with the 
liberation of equivalent amount of methanol. 
Many investigators studied the changes in the activity of pectinesterase 
in many fruits during ripening. N A G E L — P A T T E R S O N ( 1 9 6 7 ) demonstrated the 
increase of PE activity per pear during maturation and the decrease of this 
activity per gram fresh weight and per milligram protein. In tomato, D E N N I S O N 
et al. ( 1 9 5 4 ) found that P E activity was low until the fruits reached the mature 
green stage, at which time the activity rose sharply, until about two days 
after the fruits had begun to turn colour. 
J A C Q U I N (1955) reported an increase of PE activity in apples and pears 
during ripening. W E U R M A N (1954) demonstrated that PE activity was high 
in the young fruits of Doyenne Boussocli pears and then started to decrease 
rapidly, reaching a low level some two weeks before commercial picking time. 
H U L T I N — L E V I N (1961) reported the presence of three pectinmethyl-
esterase fractions in banana and that the activity of all these fractions in-
creased, as the banana skin began to change from green to yellow in colour. 
The present investigation was undertaken to determine the changes in 
the activity of PE in f ive Iraqi apple varieties at different stages of maturity. 
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Material and method 
Sampl ing and ana lys i s . Apple s a m p l e s were o b t a i n e d f r o m Z a a f a r a n y i a H o r t i c u l t u r a l 
E x p e r i m e n t a l S t a t i o n , B a g h d a d . Five va r i e t i e s were s t ud i ed , t h e y are : A j m y , S h a r a b i , Sukkar i , 
B a s r i a n d Koofi . 
E q u a l n u m b e r of f r u i t s were t a k e n f r o m each of seven t r ees used for s a m p l i n g . At t h e 
e a r l y s tage of d e v e l o p m e n t a b o u t 200 f r u i t s were p i cked , whi le a t the la te r s t a g e a b o u t 30 
f r u i t s were used. T h e f r u i t s were washed , d r ied and cu t i n t o smal l pieces. F i f t y g r a m samples 
w e r e b lended for 3 m i n u t e s wi th 100 ml of 1.5 M NaCl so lu t ion . The p H of t h e s lurry was 
a d j u s t e d to 7.5 us ing 0 .1 N N a O H solu t ion . T h e s lurry was l e f t in a re f r igera tor (2—3°C) for 90 
m i n u t e s and f i l tered t h r o u g h No. 2 W h a t m a n f i l ter p a p e r i n t o a Büchne r f u n n e l , w i th a sl ight 
v a c u u m . H u n d r e d m l p o r t i o n s of the f i l t r a t e were collected f r o m each sample a n d used for the 
a s s a y . 
Assay of P E a c t i v i t y . P E ac t iv i ty w a s de t e rmined a t 30 °C b y t i t r a t i ng t h e f r ee ca rboxy l 
g r o u p s produced on dees t e r i f i ca t ion of p e c t i n wi th 0.02 N N a O H solution. T h e r e a c t i o n mix tu re 
cons i s t ed of 20 ml 1 - p e r - c e n t (w/v) a p p l e p e c t i n (250 g r a d e p roduced by B D H ) a n d 5 ml of 
e n z y m e ex t rac t . T h e p H of the m i x t u r e w a s m a i n t a i n e d w i t h i n t h e range 7 .0—7.5 by the use 
of a B e c k m a n Z e r o m a t i c p H meter . I m m e d i a t e l y a f t e r m i x i n g the enzyme e x t r a c t and t h e 
s u b s t r a t e , t he p H w a s a d j u s t e d to 7.5 a n d t h e n a m e a s u r e d vo lume of t h e d i l u t e alkali was 
a d d e d to keep t h e p H w i t h i n the m e n t i o n e d level. T h e r e a c t i o n mix ture w a s cont inuous ly 
a g i t a t e d by a m a g n e t i c s t i r rer . The r e a c t i o n t ime was 10 m i n u t e s . The a c t i v i t y of the c rude 
e n z y m e was expressed as COOH д - equ iv . /min . / g f resh f r u i t . 
PE activity for 5 apple varieties during ripening and maturation are 
shown in Table 1. Data in this table indicate that there was an increase in the 
enzyme activities during the early stages of development reaching a maximum 
value at the beginning of commercial picking. The activities then decreased 
with the progress of maturity. The maximum enzyme activities occurred 
when the fruit was fully ripe and ready for commercial harvesting (May 27). 
This increase in activity was the greatest in Koofi, followed by Sukkari, Basri 
and Ajmy. 
These results are in agreement with those obtained by J A C Q U I N ( 1 9 5 5 )  
in apple and by N A G E L — P A T T E R S O N ( 1 9 6 7 ) in pears. 
Results 
Table 1 
Changes in PE activity of five Iraqi apple varieties at different stage of maturity 
P E activity COOH /t-equiv./rain./g fresh 
Date of sampling 
A j m y ' Sharabi | Basr i Koof i Sukkari 
A p r i l 16, 1970 
A p r i l 26, 1970 
M a y 11, 1970 
M a y , 27, 1970 
J u n e 3, 1970 
J u n e 15, 1970 
Small green 
Mature green 
All ha rves ted excep t Sharabi 
Beginning of r ipen ing 
Commercial h a r v e s t i n g 
Commercial ha rves t i ng 
0.34 0.5 0.21 0.5 0.01 
0.65 1.1 0.58 1.0 1.16 
1.01 1.5 0.72 1.08 
1.66 2.8 1,66 4.5 3.03 
1.08 2.00 1.08 3.61 2.17 
— 1.2 — I — 
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It must be pointed out, however, that the highest activities reported 
herein are relative values due to the arbitrary selection of sampling data. 
The decrease in activity after the commercial harvesting stage noted is 
also in agreement with the results of W E U R M A N (1954) on tree ripened pears. 
In banana, H U L T I N — L E V I N ( 1 9 6 1 ) indicated the presence of 3 fractions 
of pectinesterase and stated that each fraction was synthesized by a separate 
pathway or from conversion of inactive form to active form. Conversely, the 
various fractions may serve as precursors to others. It could be a change occurring 
in the protein itself. 
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NATURAL PARTHENOCARPY IN PEAR VARIETIES 
B y 
J . N Y É K I 
H O R T I C U L T U R A L R E S E A R C H I N S T I T U T E , B U D A P E S T - B U D A T É T É N Y 
The n a t u r a l p a r t h e n o c a r p y of 37 pea r var ie t ies w a s s tud ied in 1968, 1969 and 
1970, each year w i t h a d i f fe ren t n u m b e r of varieties. O n t h e basis of t h e r e s u l t s ob ta ined 
p a r t h e n o c a r p i c f r u i t p roduc t ion w a s f o u n d to be p r i m a r i l y a genet ica l ly de t e rmined 
cha rac t e r i s t i c of t h e va r i e ty . I t s m a n i f e s t a t i o n is, h o w e v e r , in f luenced b y ecological 
f a c t o r s . The r a t io of p a r t h e n o c a r p i c f r u i t se t t ing to t h e n u m b e r of f r u i t s r i p e n e d m a y 
c h a n g e f r o m y e a r t o y e a r . Accord ing t o ou r inves t iga t ions t h e m a n i f e s t a t i o n of pa r theno-
c a r p y is pos i t ive ly in f luenced b y h i g h (20—25°C) t e m p e r a t u r e s p reva i l ing a t t h e t ime 
of t h e f ru i t se t t ing . According to t h e e x t e n t of n a t u r a l p a r t h e n o c a r p y t h e va r i e t i e s can 
be classified in to six groups . P a r t h e n o c a r p i c a l l y set m a t u r e f r u i t s — e i t h e r complete ly 
seedless , or c o n t a i n i n g sacs cons i s t ing of mere seed-coa t — were o b t a i n e d f r o m 3.4 
p e r c e n t of the f l o w e r s t r ea t ed . I n t h e var ie t i es e x a m i n e d apomix is was n o t observed. 
Introduct ion 
One of the objectives in the modernization of pear production is to 
increase the reliability of yield and the productivity of the varieties. Pro-
ductivity can either be increased by breeding methods or by selecting suitable 
pollen varieties and determining their optimal proportions and arrangement 
within the plantation. The yield reliability of the varieties is also increased, 
however — in addition to growing site and disease resistance — by natural 
and induced parthenocarpy. The inconsistent literary data — obtained under 
different ecological conditions — on pear varieties ( G R I G G S — I W A K I R I 1 9 5 4 ,  
G R I G G S et al. 1 9 5 7 , G O R T E R — V I S S E R 1 9 5 8 , K O B E L 1 9 5 4 , N A G Y 1 9 6 0 , MALIGA 
1 9 6 0 , K A R N A T Z 1 9 6 3 , C H O L L E T 1 9 6 5 , W E S T W O O D et al. 1 9 6 8 , etc.), while proving 
their natural parthenocarpy, made the study of further problems relative to 
the question justified. 
Material and method 
T h e e x p e r i m e n t w a s carr ied ou t w i t h t r ee s of our v a r i e t y collection g r a f t e d to wild 
pear- a n d " A " quince s t o c k s p l a n t e d in 1953, a t t h e É r d - E l v i r a S t a t i o n of t h e H o r t i c u l t u r a l 
R e s e a r c h I n s t i t u t e , in 1968, 1969 and 1970. D a i l y m e a n t e m p e r a t u r e s dur ing f l o w e r i n g and 
f ru i t se t a r e con ta ined in T a b l e 1. 
F o r t h e purpose of t h e e x a m i n a t i o n s t h e f lowers were c a s t r a t e d a t the w h i t e b u d stage. 
The f l o w e r s were isolated w i t h p a r c h m e n t p a p e r bags of a size of 2 5 x 3 5 cm. W i t h o n e b a g an 
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a v e r a g e of 25—30 f l o w e r s (4—5 cymes) c a n be isolated. T h e i so la tors were f i x e d with labels 
w i t h t h e d a t a of the t r e a t m e n t s w r i t t e n o n t h e m . 100—300 f lower s per v a r i e t y or more were 
t r e a t e d on each occas ion . Of the m e t h o d s of cas t r a t ion r a d i c a l c a s t r a t i on was app l i ed , as in t h e 
p i l o t exper imen t s no s i gn i f i c an t d i f fe rence in t h e p e r c e n t a g e of m a t u r e f r u i t s was found be-
t w e e n t h e me thods of a n t h e r a - and r a d i c a l cas t r a t ion . 
According to o u r d a t a w i th the m e t h o d of radical c a s t r a t i o n a worker is ab le t o cas t r a t e 
3 0 0 — 3 5 0 flowers per h o u r in the pear va r i e t i e s . The c a s t r a t e d f lowers were i so la ted again in 
o r d e r t o exclude t h e poss ib i l i ty of a c c i d e n t a l pol l inat ion. 
Table 1 
Trends of the averages of daily mean temperatures 
during the flowering- and fruit-set periods 
of pear varieties in the years of the experiment, Érd-Elvira 
Year 
Flowering time of t he 
varieties according 
to observat ions 
on the dynamics 
of flowering 
Averages of da i ly 
mean t empera tu re s 
during f lowering 
°C 
Deviation f r o m 
values ob ta ined 
in 1968 
1968 15—22 Apri l 14.85 ± 0 . 0 0 
1969 28 Apri l—2 M a y 22.10 + 7.25 
1970 24 Apri l—5 M a y 19.32 + 4 . 4 4 
T h e isolators w e r e p laced a t r a n d o m in a n u m b e r of t r e e s in each v a r i e t y , a t t he average 
h e i g h t of the crowns b y t h e respect ive q u a r t e r of the globe, in o rde r to o b t a i n ave rage f ru i t - s e t 
v a l u e s charac ter i s t ic of t h e v a r i e t y . ( I t is a wel l -known f a c t t h a t the e x t e n t of f r u i t set is in-
f l u e n c e d by the c o - o r d i n a t i o n of the t r ee s , t h e r a t e of in f lo rescence , the age of t h e p roduc t ive 
p a r t a n d the pos i t ion of t h e f lower in t h e c y m e , etc.) 
W h e n f lower ing i n a v a r i e t y h a d e n d e d — the pis t i l s h a d become b r o w n in the isolators 
— t h e isolators were r e m o v e d , excep t f o r a small piece of t h e m lef t on t h e shoo t s to make t h e 
e v a l u a t i o n of f ru i t s e t easier . The f i r s t - f r u i t set e v a l u a t i o n was carr ied o u t a f t e r the smal l 
f r u i t s h a d dropped f r o m t h e gene ra t i ve p a r t s , t h a t is, 1 0 — 1 4 days a f t e r t h e t ime of m a s s 
f l o w e r i n g (when 70 p e r c e n t of the t o t a l n u m b e r of f lowers in a t ree are a t a f u n c t i o n a l s tage) . 
The second e v a l u a t i o n was ca r r i ed o u t a f t e r f r u i t d r o p in J u n e , a n d t h e t h i r d one a t t h e 
p i c k i n g stage of t h e f r u i t s . 
T h e n u m b e r of ca rpe l s as well as t h a t of ful l and e m p t y seeds per ca rpe l were counted in 
t h e m a t u r e f rui ts . N o fu l l seed ( capab le of ge rmina t ing) w a s f o u n d in t h e f r u i t s examined . 
A p o m i x i s — as s u p p o s e d b y MANZÓ (1956) — could n o t b e p r o v e d by ou r inves t iga t ions t o 
e x i s t in the pear v a r i e t i e s . As to the seeds of p a r t h e n o c a r p i c a l l y set f r u i t s t w o groups can be 
d i s t ingu i shed . Some f r u i t s were comple t e ly seedless, whi le o t h e r s only c o n t a i n e d sacs consis t ing 
of seed-coat , which b e c a m e brown or b l a c k b y the t ime of r i pen ing . 
Results 
A total number of 37 varieties were included in the experiments with a 
different number of varieties each year (Tables 2 and 3). The relatively large 
number of varieties made the further detailed study of natural parthenocarpy, 
on one hand, and the classification of the varieties according to their fruit 
producing capacity on the other, possible. 
In the course of the experiment a total number of 9166 flowers were 
treated, 3.4 per cent of which resulted in mature fruits on the average of all 
the years taken in consideration. 
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Table 2 
Natural parthenocarpy in pear varieties in 1968, 1969 and 1970, Érd-Elvira 
Var ie ty Y e a r 
Number 
of 
flowers 
t reated 
Percen tage frui t set to 
t he to ta l number 
o i t r ea ted flowers 
A f t e r early ;
 A f t e r f r u i t 
dropping of
 d i n J u n e 
small f ru i t s i 
Percen tage 
of f ru i t s 
b r o u g h t to 
m a t u r i t y 
Character izat ion of 
pa r thenocarpy in each 
variety o n the basis 
of the percentage of 
fu l ly developed frui ts 
1. Amanl is v a j 1969 99 12.1 12.1 0.0 
2. Arab i tka (G) 1969 81 35.8 35.8 34.6 year b y year regu-
1970 169 41.4 21.9 21.9 lar t endency to 
pa r t henoca rpy 
3. Bosc kobak 1968 112 1.0 1.0 1.0 year b y yea r irregu-
1969 145 0.0 0.0 0.0 lar t e n d e n c y 
1970 124 45.2 4.8 4.8 
4. Clairgeau 1968 146 1.3 0.0 0.0 no t endency 
1969 108 19.4 13.9 0.0 
5. Clapp kedvel t je 1969 197 0.0 0.0 0.0 irregular tendency 
1970 102 23.5 15.7 11.7 
6. Conference 1968 102 70.5 0.0 0.0 — 
7. Decaisne Henrik 1969 86 0.0 0.0 0.0 no t endency 
1970 80 0.0 0.0 0.0 
8. Diel v a j 1969 144 0.0 0.0 0.0 irregular tendency 
1970 154 0.0 0.6 0.6 
9. Dupu i t asszony 1969 99 9.1 2.0 0.0 irregular tendency 
1970 138 30.4 5.8 5.8 
10. Esperes bergamott 1970 183 50.2 6.5 6.0 
— 
11. Favrené asszony 1968 127 3.9 3.9 0.0 — 
12. Gif fard v a j 1970 213 8.3 8.3 8.3 — 
13. General Osmanvill 1969 150 0.0 0.0 0.0 — 
14. H a r d e n p o n t téli va j 1968 125 2.4 1.6 1.6 
1969 104 3.8 3.8 3.8 regular t endency 
1970 252 5.6 2.8 1.5 
15. H a r d y v a j 1968 103 1.0 0.0 0.0 
1969 140 0.0 0.0 0.0 no t endency 
1970 91 0.0 0.0 0.0 
— 
16. J e a n n e d 'Arc 1970 106 15.1 0.9 0.0 — 
17. Jodoigne diadala 1969 122 1.6 1.6 0.0 — 
18. Liehe Gusz táv 1970 180 0.0 0.0 0.0 — 
19. Levavaseur 1969 108 20.4 18.5 16.7 — 
20. Liegel v a j 1969 154 3.9 3.9 2.6 
— 
21. Magyar kobak 1970 129 10.1 10.1 10.1 — 
22. Melló bárónő 1970 113 0.0 0.0 0.0 — 
23. Monchallard 1969 102 0.0 0.0 0.0 — 
24. Nemes Krasszán 1968 111 13.5 1.8 1.8 
1969 140 60.0 40.0 25.7 regular tendency 
1970 95 20.0 16.8 16.8 
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Variety Year 
N u m b e r 
of 
f lowers 
t r e a t e d 
Percentage f ru i t set to 
the to ta l n u m b e r 
of treated f lowers 
Af ter early
 A f t e r f r u i t 
dropping of 1 ,|
 i n J u n e 
small fruits 
Percentage 
of fruits 
brought to 
matur i ty 
Characterization of 
pa r thenoca rpy in each 
v a r i e t y on the basis 
of t he percentage of 
fu l l y developed f ru i t s 
25. Ószi körte 1970 179 0.0 0.0 0.0 
26. P a p körte 1969 116 0.0 0.0 0.0 no tendency 
27. Priiigalle v a j 1969 100 36.0 30.0 0.0 regu la r tendency 
1970 167 3.0 0.6 0.6 
28. Pisztráng 2 1968 126 0.0 0.0 0.0 
— 
29. Pisztráng 3 1970 106 21.7 15.0 15.0 — 
30. Révész Bál int 1970 114 14.9 13.2 13.2 — 
31. Sámson Ármin 1970 102 0.0 0.0 0.0 — 
32. Serres Olivér 1968 243 2.2 0.0 0.0 i r regular tendency 
1969 188 13.6 9.1 2.3 
1970 158 63.2 5.1 3.8 
33. Stössel t ábornok 1970 158 0.0 0.0 0.0 — 
34. Téli esperes 1968 119 2.5 1.7 1.7 regular tendency 
1969 142 22.3 13.2 9.9 
1970 151 2.6 2.6 2.6 
35. Téli Vilmos 1969 148 23.0 12.1 4.1 — 
36. Totlében t á b o r n o k 1969 105 5.7 0.0 0.0 i r regular tendency 
37. Vilmos körte 1968 121 0.0 0.0 0.0 
1969 176 0.0 0.0 0.0 
1970 1278 2.2 1.3 1.0 
I. Natural parthenocarpy in the pear varieties. Table 2 shows the natural 
parthenocarpy of each variety examined. The data of the table disclose that 
the natural parthenocarpic fruit-producing capacity is a genetically determined 
characteristic. 
Table 3 
Grouping of commercial pear varieties by the extent of their tendency to parthenocarpy, 
on the basis of fruit set percentage determined after fruit dropping in June 
(1968—1970, Érd-Elvira) 
No tendency to 
par thenocarpy 
0% 
Slight tendency 
to pa r t henoca rpy 
0 . 1 - 1 % 
Low t e n d e n c y 
to pa r t henoca rpy 
1 . 1 - 5 % 
Medium tendency 
to p a r t h e n o c a r p y 
5 . 1 - 1 0 % 
High tendency 
to par thenocarpy 
1 0 . 1 - 2 0 % 
Very high tendency 
to par thenocarpy 
over 20% 
H a r d y va j 
P a p körte 
Diel v a j Bosc k o b a k 
H a r d e n p o n t 
téli v a j 
Vilmos 
körte 
Dupui t asszony 
Serres Olivér 
Clapp kedvelt-
je 
Téli esperes 
Arabi tka (G) 
Nemes Krasz-
szán 
Pringalle v a j 
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Of the varieties examined the following ones displayed no parthenocarpic 
fruit producing tendency: Hardy vaj, Pap körte, Decaisne Henrik. 
Certain varieties, while setting a very high percentage of parthenocarpic 
fruits, do not bring them to maturity; abscission occurs either in June or before 
ripening (Amanlis vaj, Clairgeau, Conference, Favrené asszony, Jeanne d'Arc, 
Jodoigne diadala). 
In some varieties, on the other hand, a high variability as to the extent 
of parthenocarpic fruit set occurs under the influence of temperatures pre-
vailing at the time of flowering and fruit setting, e.g.: Clapp kedveltje, Pringalle 
vaj, Téli esperes. 
In other varieties (e.g. Arabitka [G], Nemes Krasszán) parthenocarpic 
fruit set may be a domineering and stable characteristic of the variety on 
which climatic factors have little influence. 
II. Extent of a natural tendency to parthenocarpy in the pear varieties. 
On the basis of literary references Table 5 summarizes the results obtained by 
other authors concerning natural parthenocarpy in the commercial varieties 
examined in our experiment, thus making a comparison with our own results 
also possible. 
On the basis of the extent of fruit set determined after fruit dropping in 
June, we classified the varieties into the following six groups: 1. varieties 
showing no tendency to parthenocarpy (0 per cent); 2. varieties showing a 
slight tendency to parthenocarpy (0.1 —1 percent); 3. varieties showing a low 
tendency to parthenocarpy (1.1—5 per cent); 4. varieties showing a medium 
tendency to parthenocarpy (5.1—10 per cent); 5. varieties showing a high 
tendency to parthenocarpy (10.1—20 per cent); 6. varieties showing a very 
high tendency to parthenocarpy (over 20 per cent). The above classification of 
commercial varieties is presented in Table 3. 
The relationship between the extent of parthenocarpy and the tem-
Table 4 
Changes in the natural capacity of parthenocarpic fruit production in pear varieties, 
in 1968, 1969 and 1970, Érd-Elvira 
N u m b e r of 
N u m b e r of 
f lowers t r e a t e d 
Percentage p ropor t ion of frui t set 
to the total n u m b e r of t rea ted flowers 
Y e a r varieties 
examined After the ear ly 
dropping of 
small f rui ts 
Af ter frui t 
dropping in June 
1968 12 1.435 8.3 0.5 
1969 23 3.054 9.6 8.4 
1970 25 4.677 13.5 5.1 
Average of t h e years 
examined 10.4 4.6 
Total n u m b e r of flowers 
t reated 9.166 
Percen t age of 
f r u i t s brought 
t o m a t u r i t y 
0.5 
5.1 
4.8 
3.4 
9 Acta Agronomica Academiae Scientiarum Hungaricae 21, 1974 
3 9 0 J. N Y É K I 
Table 5 
Natural tendency to parthenocarpy in commercial pear varieties according 
to literary data (NYÉKI, 1970) 
Variety 
L i t e ra ry da t a confirming p a r t h e n o c a r p y 
low tendency medium tendency high tendency 
Practically 
no tendency 
to parthenocarpy 
1. Clapp kedvel t je 
2. Vilmos körte 
3. Ha rdy v a j k ö r t e 
4. Diel va jkör te 
5. Bosc kobakja 
6. Pap körte 
7. Nemes Krasz-
szán 
8. Hardenpont téli 
va jkör te 
9. Conference 
10. Serres Olivér 
11. Téli esperes 
12. Esperen berga-
m o t t j a 
K O B E L ( 1 9 5 4 ) , 
N A G Y ( I 9 6 0 ) , 
BOTEZ et al. 
( 1 9 6 0 ) , F R I E D -
RICH ( 1 9 6 1 ) 
K O B E L ( 1 9 5 4 ) , 
MALIGA 
( 1 9 6 0 ) , F R I E D -
RICH ( 1 9 6 1 ) 
K A M L A H ( 1 9 2 8 ) , 
B L A J A ( 1 9 6 2 ) 
K A R N A T Z 
( 1 9 6 0 ) 
MALIGA ( 1 9 6 0 ) , 
B L A J A ( 1 9 6 2 ) 
K A M L A H ( 1 9 2 8 ) , 
MALIGA 
( 1 9 6 0 ) , K A R -
NATZ ( 1 9 6 0 ) 
K A R N A T Z 
( 1 9 6 0 ) , B O T E Z 
et al. ( 1 9 6 0 ) 
B o i K O F F ( 1 9 4 2 ) , 
G O R T E R — V I S S E R 
( 1 9 5 8 ) , K A R N A T Z 
( I 9 6 0 ) , B L A J A 
( 1 9 6 2 ) 
K A M L A H ( 1 9 2 8 ) , 
B O I K O F F ( 1 9 4 2 ) , 
GRIGGS— I W A K I R I 
( 1 9 5 4 ) , K A R N A T Z 
( 1 9 6 0 ) , B L A J A 
( 1 9 6 2 ) , K O L E S N Y I -
KOV ( 1 9 6 2 ) 
G R I G G S — V A N S E L L 
( 1 9 4 9 ) , R U D L O F F — 
P E I C H L ( 1 9 5 3 ) , 
K A R N A T Z ( 1 9 6 0 ) 
K O B E L et al. ( 1 9 3 9 ) , 
K O B E L ( 1 9 5 4 ) , 
KARNATZ ( 1 9 6 0 ) , 
FRIEDRICH ( 1 9 6 1 ) , 
K O L E S N I K O V ( 1 9 6 2 ) 
K O B E L et al. ( 1 9 3 9 ) , 
K O B E L ( 1 9 5 4 ) , M A -
LIGA ( 1 9 6 0 ) , B L A J A 
( 1 9 6 2 ) , F R I E D R I C H 
( 1 9 6 1 ) 
K O B E L et al. ( 1 9 3 9 ) , 
MANZO ( 1 9 5 6 ) , K O -
LESNIKOV ( 1 9 6 2 ) 
K O B E L et al. ( 1 9 3 9 ) 
K O B E L ( 1 9 5 4 ) , M A N -
ZO ( 1 9 5 6 ) , F R I E D -
RICH ( 1 9 6 1 ) , B L A J A 
( 1 9 6 2 ) 
K O B E L et al. ( 1 9 3 9 ) , 
G O R T E R — V I S S E R 
( 1 9 5 8 ) 
K O B E L et al. ( 1 9 3 9 ) , 
MANZO ( 1 9 5 6 ) 
K O B E L el al. ( 1 9 3 9 ) , 
K O B E L ( 1 9 5 4 ) 
K O B E L et al. ( 1 9 3 9 ) 
B A T J E R et al. 
( 1 9 6 7 ) 
T H I L E ( 1 9 5 4 ) 
S T E P H E N 
( 1 9 5 8 ) 
BOTEZ et al. 
( 1 9 6 0 ) , K A R -
NATZ ( 1 9 6 0 ) 
E W E R T ( 1 9 0 9 ) ,  
KAMLAH 
( 1 9 2 8 ) , S C H A N -
DERL ( 1 9 3 2 ,  
1 9 3 8 ) , K O B E L 
et al. ( 1 9 3 9 ) ,  
MANZO ( 1 9 5 6 )  
E W E R T ( 1 9 0 9 ) ,  
SCHANDERL 
( 1 9 3 2 , 1 9 3 8 ) ,  
R U D L O F F — 
PEICHL ( 1 9 5 3 ) 
SCHANDERL 
( 1 9 3 2 , 1 9 3 8 ) 
KAMLAH ( 1 9 2 8 ) 
N A G Y ( 1 9 6 0 ) 
N A G Y ( 1 9 6 0 ) , 
BOTEZ et al. 
( 1 9 6 0 ) 
N A G Y ( I 9 6 0 ) , 
BOTEZ et al. 
( 1 9 6 0 ) 
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peratures prevailing at the time of flowering and fruit set is shown by the 
data of Table 4. 
The data of the tables suggest that on the average of the varieties 
examined higher (20—25°C) temperatures during flowering and fruit set have 
a positive effect on the extent of parthenocarpic fruit production and amount 
(percentage) of fruits brought to maturity. 
III. Studies on fruit quality and commodity properties. The index 
numbers of fruit shape show that fruits developed through natural partheno-
carpy are more oblong and cylindrical than those produced by controlled 
cross pollination. In some varieties (e.g.: Arabitka [G], Hardenpont téli vaj, 
Serres Olivér, etc.) these characters were not significant. 
According to the data on ripening dynamics, in the summer and autumn 
varieties fruits developed through parthenocarpy ripen 1 —1.5 weeks later than 
combinations obtained from cross pollination. Our data on the delayed ripening 
of fruits are confirmed by the tentative measurements of fruit growth dynamics 
in 1969, according to which — on the basis of measurements made every five 
days during the early dropping of small fruits and at the time of picking 
maturity — the growth rate of the length and width of parthenocarpically set 
fruits was slower than of those in combinations obtained from artificial cross 
pollination. 
Conclusions 
From the experiments the following conclusions can be drawn: 
1. Natural parthenocarpy is primarily a genetically determined charac-
teristic of the variety, the manifestation of which is influenced by ecological 
factors (first of all. temperatures and sunshine hours during flowering and fruit 
set) — as confirmed by literary data and our own experimental results. In this 
respect the pear varieties can he characterized as follows: a) varieties with no 
or practically no tendency to natural parthenocarpy; b) varieties showing a 
tendency to natural parthenocarpy coupled, however, with the abscission of 
fruits in the periods of fruit dropping; с) varieties inclined irregularly and in 
different degrees to natural parthenocarpy, depending on the climatic factors 
of the respective year; d) varieties with regularly different or stable tendencies 
to natural parthenocarpy. 
2. On the basis of the extent of their natural parthenocarpy pear varieties 
can be classified into six groups (varieties with no, a slight, a low, a medium, 
a high and a very high tendency to parthenocarpy, respectively). 
3. The ratio between the capacity of parthenocarpic fruit production 
and the number (percentage) of fruits brought to maturity may change from 
year to year; these characteristics of the varieties are positively influenced by 
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liigli ( 2 0 — 2 5 ° C ) temperatures prevailing at the time of the fruit set. In this 
respect there are stable varieties independent of the climate, and unstable 
ones highly dependent on the climate. 
4 . According to our own experimental results ( N Y É K I 1 9 7 0 ) and the 
literary data ( K O B E L 1 9 5 4 ) , in pearvarieties with a medium inflorescence fruits 
brought to maturity from 3 —5 percent of the total number of flowers in the 
tree are considered to be a satisfactory yield. Our investigations suggest that 
a higher percentage fruit set and fruits brought to maturity can be attained 
through parthenocarpy. 
5. Natural parthenocarpy contributes to the increase of productivity and 
yield reliability in pear varieties. Parthenocarpy is especially favourable in 
varieties belonging to the last two groups in cases when cross pollination 
between the varieties is hardly — or not at all — ensured. 
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VARIA 
TOBACCO " D E B B E C E N I " 
Taxonomic place: Nicotiana tabacum L. var . havanensis Comes (DANERT 1961) 
Origin: an old Hungar ian v a r i e t y of u n k n o w n origin; the ear l ies t established local variety 
developed in t h e wide district of Debrecen*. 
State qualification : var ie ty l icensed for c i rcu la t ion 1956; s ta te- ce r t i f i ed variety 1968. 
General characterization: t h i s r a t h e r res is tant , high-yielding, d r o u g h t - to lerant v a r i e t y has 
long been a p ipe tobacco much s o u g h t after , r ecen t ly i t has been u s e d for poor-
qual i ty c igare t tes too. 
Morphological description: 
Root system: of in tens ive growth, p e n e t r a t i n g deep in to t h e soil. 
Shoot system: 110 - 1 6 0 c m high, conic barre l -shaped, t h i n l y branching p l a n t . 
Stem: s t rong, yellowish green, consists of 20—21 nodes; s o m e 2.5 cm thick a t t h e base. 
Foliage: the number of leaves can be 20—21 of which, h o w e v e r , only 10—14 a re useful. 
The leaves are egg-shaped wi th po in t ed tips a n d a wide aur icula te base half 
surrounding t h e s t em; the leaf b l a d e has an ave rage length of 40—60 cm, and 
width of 20—35 c m ; the veins a r e f leshy and jo in t h e main rib a t a n angle of 
abou t 70—74 degrees . The sur face of the leaf b l a d e is smooth, t h e leaves are 
th ick and of coa r se texture . 
Inflorescence: a th ick se t polychasium of 160—180 cm l e n g t h containing a n aver-
age of 166 f lowers . 
* T o w n in the eas tern p a r t of H u n g a r y 
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Flouers: large , w i t h an average l e n g t h of 60 m m . T h e l imb is about 30 m m in d iameter , 
dark p i n k , slightly u n d u l a t e , with poorly developed lobes. 
Fruit: po in ted-conic capsule, of b r o w n colour and a b o u t 20 mm leng th , deeply dehiscent . 
The po lychas ium ripens 1 3 0 - 140 capsules. 
Seed: dark b r o w n : thousand-gra in-weight 8.3 cen t ig ramme. 
Biological characters : 
Germination: t h e cardinal po in ts a r e : minimum 15 °C, op t imum 27 °C, m a x i m u m 32 °C; 
when germinat ing , the seeds absorb 177 p e r cent water in 12 hours (MÄNDY 
1953.) 
Development : m e d i u m rapid 
Vegetation period: 90—130 d a y s ( there are more t h a n one type) ; f lowering s tar t s a t 
the beg inn ing of July a t t h e earliest, b u t m a y be postponed even to 25th J u l y . 
Water requirement : at an ear ly s t a g e of deve lopmen t requires m u c h water , with th i s 
p rov ided gives a high y i e ld . 
Resistance to diseases: not suscep t ib le to diseases 
Farm technology requirements: 
Seeding: to h o t - b e d towards t h e end of March 
Soil: prefers a med ium heavy l o a m rich in n u t r i e n t s , gives a high yield in soils of t h i s 
t y p e . ( K A P Á S et al. 1 9 6 5 ) . 
Productivity : leaf yield ranges f r o m 14 to 16 q / h a ; if the condi t ions are favourable i t 
may e v e n be more t h a n t h a t . 
Growing district: i t is g rown in H u n g a r y in the region e a s t of the river T i sza , in the count ies 
H a j d ú - B i h a r and Békés (KAPÁS et al. 1965). 
* 
Prepared a t t h e Depar tment of B o t a n y , Univers i ty of Agricultural Sciences, Debrecen . 
G Y . M Á N D Y 
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DANERT, S. (1961): Z u r Systematik v o n Nicotiana tabacum L. Die K u l t u r p f l a n z e , 9, 287—363. 
KAPÁS S. et al. (1965) : Nemesí tet t n ö v é n y f a j t á i n k ( I m p r o v e d H u n g a r i a n plant var ie t ies) . 
Mezőgazdasági Kiadó, B u d a p e s t . 
MÁNDY, GY. (1953): Dohánybiológia (Tobacco biology). Élelmiszeripari és Begyűj tés i K ö n y v -
és Lapkiadó Vál la la t , B u d a p e s t . 
D E C O M P O S I T I O N OF SOME O R G A N I C M A N U R E S AND T H E I R E F F E C T S 
ON N O N - S Y M B I O T I C N I T R O G E N F I X A T I O N IN E G Y P T I A N SOILS 
Several i nves t iga to r s pointed t o t h e importance of non-symbiot ic n i t rogen f ixa t ion in 
E g y p t i a n s o i l s , I S H A C ( 1 9 5 8 ) , A B D E L - H A F E Z ( 1 9 6 2 ) a n d IBRAHIM ( 1 9 6 4 ) . N o n - s y m b i o t i c 
ni t rogen-f ix ing o r g a n i s m s were f o u n d to be present in h i g h densities a n d th i s may be t a k e n 
as a criterion of t h e a m o u n t of f ixed n i t rogen (JENSEN 1954). 
These o rgan i sms , however, a re well-known to be a f fec ted by the a m o u n t and chemical 
composi t ion of o rgan i c mat te r a m e n d m e n t s . FEDEROV—HERNANDES (1955), SMYK — MIL-
KOUSKA (1957) , EL-HADIDY ( 1 9 6 0 ) a n d TAHA et al. ( 1 9 6 5 ) f o u n d t h a t o r g a n i c m a n u r e s , s u c h 
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as dung, compos t , green manures , s t imula ted the g r o w t h and p ro l i f e r a t i on of non- symbio t i c 
ni t rogen f ixers more t han inorgan ic fertilizers. 
The t y p e of soil also a f f ec t s t h e density of non-symbiot ic n i t rogen- f ix ing o rgan i sms , 
K E L L Y ( 1 9 5 4 ) , P O C H O N B A R J A E — L A J U D I C ( 1 9 5 7 ) , E L - S A I D ( 1 9 6 3 ) , M A H M O U D — A B O U L -
F A D L — E L M O F T Y ( 1 9 6 4 ) a n d T A H A — M A H M O U D - I B R A H I M ( 1 9 6 4 , 1 9 6 5 ) . 
The c u r r e n t investigation r evea l s the effect of t he commonly app l i ed organic m a n u r e s 
on ni trogen f i x a t i o n process in a f e r t i l e loamy soil a n d a newly reclaimed san dy soil of t he T a h r i r 
province. 
Two t y p e s of soils were u s e d in the p resen t invest igat ion: i, ferti le c lay- loam soil 
f r o m the E x p e r i m e n t a l Stat ion of t h e Botanical Sec t ion , Ministry of Agr icu l ture a t Giza . ii, 
s andy soil ob t a ined f rom Tahr i r P r o v i n c e which h a s been under r e c l a m a t i o n since 1953. 
The soils were air- dried, g r o u n d and sieved, t h e n portions of 1 k g of each soil were p l aced 
in cylindrical p las t ic pots . Each soil was amended w i t h the following o rgan ic manures : f a r m -
y a r d manure , compos t , ci ty g a r b a g e a n d cotton- seed cake (Table 1). 
Table 1 
Chemical analysis of the organic manures used 
Organic manure 
Moisture 
% 
Org. m. 
% 
Total m. 
% C/N 
P2Os 
% 
F a r m - y a r d 21.89 15.71 0.820 11.11 0.96 
Compost 51.16 30.01 0.971 17.94 0.86 
City garbage 18.88 18.42 0.680 15.75 0.64 
Cotton-seed cake 7.06 66.25 3.510 10.95 1.99 
Organic m a n u r e s were a d d e d on the organic m a t t e r basis. T h i s was carried o u t b y 
supplement ing t h e soil with 1 pe r c e n t organic m a t t e r , to give a f a i r p ic tu re for c o m p a r i n g 
the i r ra tes of decomposi t ion and e f f ec t on nitrogen- f i x a t i o n process. O n t h i s basis, the a m o u n t s 
of added organic manures were f o u n d to be 77.60, 50.36, 63.56 and 16-17 g per pot fo r t h e 
f a r m - y a r d m a n u r e , compost , ci ty g a r b a g e and c o t t o n - seed cake, r e spec t ive ly . 
All the p o t s were kept u n d e r laboratory condi t ions , and t h e mois ture con t en t was 
cont inuous ly a d j u s t e d with t a p w a t e r to 60 per c e n t of the wa te r -ho ld ing capaci ty . S a m p l e s 
were drawn for chemical and microbiological ana lyses a t 2 weeks' i n t e r v a l s for 10 weeks. 
Chemical analysis . Organic m a t t e r . In m a n u r e s : i t was done b y loss on ignition in an 
oven at 700 °C for one hour. I n soil: i t was d e t e r m i n e d according t o Walkley and B l a c k ' s 
we t digestion m e t h o d (JACKSON 1958). Total n i t r o g e n : the K j e l d a h l m e t h o d was fo l lowed 
according to JACKSON (1958). 
Bacteriological de t e rmina t ions . Tota l microbial f lo ra : by p l a t i n g on soil ex t rac t y e a s t 
aga r medium (MAHMOUD 1955). Non-symbio t ic n i t r o g e n fixing b a c t e r i a . Azotobacter w a s 
de te rmined on base medium 77, a n d Clostridia on Winogradsky ' s m e d i u m af te r ALLEN (1961) , 
us ing the d i lu t ion- f requency m e t h o d . 
Organic matter. The initial o rgan ic ma t t e r c o n t e n t of the l o a m y soil (1.81 per c e n t ) 
was signif icantly h igher than t h a t of t h e sandy soil (0.372 per cent) . O rgan i c mat te r c o n t e n t 
showed a s igni f icant gradual decrease as the e x p e r i m e n t proceeded. T h i s could be a t t r i b u t e d 
t o t he activi t ies of soil microflora w h i c h resulted in t h e degradat ion of t h e organic m a t t e r . 
T h e r a t e of organic m a t t e r decompos i t ion appears t o be higher in s a n d y t h a n in l oamy soil. 
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Percentage loss a t t he end of t h e exper iment was f o u n d to be 25.51, 31.84, 34.55, 26.24 and 
44.23, 42.90, 46.26, 46.72 for f a r m - y a r d manure, c o m p o s t , city ga rbage a n d cotton- seed cake 
i n the loamy a n d sandy soil, r e spec t ive ly This could be due to m o r e ae ra t ion in s a n d y soile 
where soil par t ic les are relatively l a rge as compared t o l oamy soil. In g e n e r a l , the ra te of o rgan i c 
m a t t e r decompos i t ion was higher ea r ly in the expe r imen ta l per iod. Espec ia l ly in s a n d y soil 
(F ig . 1). This could be a t t r i bu t ed t o the presence of easily avai lable organic mater ia l s ea r ly 
a f t e r the app l i ca t ion of manures . 
Total nitrogen. Addition of o rgan ic manures v a r i a b l y increased t h e to ta l nitrogen c o n t e n t 
of b o t h soils. Th i s is due to the v a r i a t i o n in the a m o u n t of total n i t r o g e n initially p r e s e n t a n d 
t o the a m o u n t a d d e d of each. H o w e v e r , the in i t ia l t o t a l nitrogen c o n t e n t of the l o a m y soil 
(0 .108%) was h igher than t h a t of t h e sandy one ( 0 . 0 1 7 % ) . 
In genera l , an increase in t h e to ta l n i t rogen was recorded in a l l t r ea tmen t s inc lud ing 
t h e control. Th i s could be a t t r i b u t e d to nitrogen f i x a t i o n exerted b y non-symbiot ic n i t rogen-
f ix ing organisms. T h e presence of ava i lab le energy sources in the a m e n d e d soils enables n i t r ogen 
f ixers to grow, f i x ing a tmospher ic ni t rogen in t h e f o r m of microbial prote in . This , inc rease 
however, coincided with the g r a d u a l decrease in t he organic mat ter c o n t e n t of the soil, r e su l t ing 
in narrowing t h e C/N ratios of b o t h soils. Fig. 2 s h o w s clearly t h a t t h e amounts of n i t r ogen 
f ixed per 100 g of oxidized c a r b o n are significantly higher in loamy t h a n in sandy soil. This 
was found to be in the average of 8.33, 6.79, 4.15, 5.59 gm. and 0 .81 , 1.68, 3.52, 1.48 g 
ni t rogen due t o t h e application of f a rm-ya rd m a n u r e , compost, c i ty g a r b a g e and co t ton - seed 
cake in the l o a m y and sandy soi ls , respectively. 
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Total microbial Count 
b a c t e r i a 
I t could a lso b e seen t h a t in s p i t e of t he r e l a t i ve ly l ow a m o u n t of n i t r o g e n f ixed d u e t o t h e 
app l i ca t ion of c o t t o n - seed cake, c o u n t s of n i t r o g e n f i x e r s a t t a i n e d t h e h ighes t . Th is c o u l d 
be a t t r i b u t e d to t h e p resence of h i g h e r pe rcen tage of t o t a l and soluble n i t r o g e n which i n d u c e 
m o r e g r o w t h a n d p ro l i f e r a t i on of s u c h organisms, b e i n g d e p e n d e n t o n soil n i t rogen r a t h e r 
t h a n on a t m o s p h e r i c n i t rogen . T h e r e f o r e , t he inc rease in n i t rogen- f i x e r s c o u n t could n o t b e 
t a k e n as i ndex of n i t r o g e n f i x a t i o n in soils r ich in n i t r o g e n . JENSEN (1954) , however , s t a t e d 
t h a t t he e x t e n t of n i t r o g e n f ixe r s g r o w t h could he t a k e n as an index of n i t r o g e n f i x a t i o n . 
Total microbial count. The l o a m y soil ini t ial ly c o n t a i n e d higher m i c r o b i a l p o p u l a t i o n t h a n 
t h e s a n d y soil, b e i n g 5589 and 0 .915 mi l l ion /g d r y w t . respec t ive ly . T h i s is because l o a m y 
soil con ta ins a r e l a t i v e l y h igher p e r c e n t a g e of o r g a n i c m a t t e r and i n o r g a n i c n u t r i e n t s t h a n 
- a n d y soil w h i c h is n e w l y r e c l a i m e d . 
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Organic m a n u r i n g s igni f icant ly increased t h e t o t a l microflora in both soils (F ig . 3), 
T h i s observed inc rease could he a t t r i b u t e d to t h e presence of easily decomposable o rgan i c 
m a t t e r and o p t i m u m moisture w h i c h favoured t h e i r growth and pro l i fe ra t ion . I n f a c t , t h e 
s igni f icant increase in soil microf lora coincided w h i t h t h e highest ra te of organic ma t t e r d e g r a d a -
t i o n . 
The m a r k e d response of t o t a l microbial f l o r a t o organic m a n u r i n g which is h i g h e r in 
l o a m y than in s a n d y soil, shows t h a t t he physico-chemical propert ies of such soils are s u i t a b l e 
f o r t he pro l i fe ra t ion of soil micro-organisms. 
Cotton- seed cake showed also t h e highest m ic rob i a l flora t h a t w a s a t ta ined and pers i s ted 
f o r a longer t i m e in b o t h soils. T h i s could be a t t r i b u t e d to the h i g h e s t percentage of n i t rogen 
in th i s manure (3 .51 per cent). N i t r o g e n is wel l -known to be an essen t ia l element for micro-
organisms to p ro l i f e r a t e building u p their microbial protein. 
Non-symbiotic nitrogen- fixing bacteria 
A) Azotobacter. The ini t ial c o u n t of Azotobacter was found to b e higher in t h e l o a m y 
t h a n in the s andy soil, being in t h e average of 0.965 a n d 0.209 million / g d ry wt. r espec t ive ly . 
Organic m a n u r e s great ly increased Azotobacter c o u n t s in both soils (F ig . 3). This inc rease 
was , however, s ignif icant ly h igher in the loamy t h a n in the s a n d y soil, due to t he phys ico-
chemical p roper t i e s of the soil. T h e p e a k of inc rease was found to be earl ier in sandy t h a n in 
l o a m y soil. Th i s c a n he deduced t o aerat ion w h i c h encouraged t h e r a p i d decomposi t ion of 
organic m a t t e r e a r l y in sandy soil, supplying Azotobachter with ava i l ab l e sources of ene rgy , 
wh i l s t it was r e l a t ive ly slower in t h e lat ter soil. 
The h ighes t counts of Azotobacter were gene ra l ly obtained w i t h cotton-seed cake . This 
w a s a t t r ibu ted t o t h e presence of suf f ic ien t amoun t of n i t rogen in such m a n u r e which e n c o u r a g e 
a n d support h i g h densit ies of Azotobacter, depend ing o n soil ni t rogen r a t h e r than a t m o s p h e r i c 
ni trogen. On t he o t h e r hand, t he re la t ive ly low n i t r o g e n content of t h e o the r manures i nduces 
Azotobacter to d e p e n d on a t m o s p h e r i c nitrogen s h o w i n g a relatively lower counts. Con f i rming 
t h i s suggestion, r e su l t s of the c h e m i c a l analysis s h o w e d t h a t the a m o u n t of fixed n i t r o g e n by 
a given amoun t of carbon was re la t ive ly lower in cot ton-seed-cake t r e a t m e n t as c o m p a r e d 
w i t h other m a n u r e s . Therefore JENSEN'S opinion (1954), as to take t h e g rowth of Azotobacter 
as an index of n i t r o g e n f ixat ion, is n o t valid in so i l s r i ch in nitrogen. 
B) Clostridia. The initial c o u n t of Clostridia w a s found to be m u c h lower t h a n t h a t of 
Azotobacter, be ing 241 and 88 t housand /g dry w t . of loamy a n d s a n d y soil, respec t ive ly . 
This , however, c o n f i r m s results of earl ier inves t iga to r s who found t h a t Azotobacter w a s f o u n d 
in higher dens i t i es t han Clostridia in E g y p t i a n soils, EL-HADIDY 1960, ABDEL-HAFEZ 
1 9 6 2 , I B R A H I M 1 9 6 4 ) . 
Clostridia s ignif icantly r e s p o n d e d to organic m a n u r i n g : a m a r k e d and gradual increase 
was generally r ecorded in t he i r c o u n t s t h r o u g h o u t t he expe r imen ta l period (Fig. 3). This 
could be a t t r i b u t e d to the p resence of easily decomposab le organic m a t t e r , o p t i m u m mois -
tu r e , and to t h e association be tween microbia l populat ion a n d Clostridia. T h e high 
microbia l size obse rved as a resu l t of organic m a n u r i n g appears to dep le t e soil oxygen a l lowing 
Clostridia to pro l i fe ra te . 
I t should also be m e n t i o n e d tha t co t ton-seed cake still s u p p o r t s higher dens i t i e s of 
Clostridia t h a n o t h e r manures , a n d th i s could be a t t r i b u t e d to the p resence of high p e r c e n t a g e 
of nitrogen, as men t ioned before w i t h Azotobacter. ALEXANDER (1961) s tated t h a t micro-
oganisms ass imi la t ing nitrogen h a d t h e ability to u t i l i ze ammonium a n d somet imes n i t r a t e and 
o t h e r combined f o r m s of n i t rogen . I n fact, h igh dens i t ies of b o t h organ isms were obse rved 
la ter , i.e., s u b s e q u e n t to ammoni f i ca t i on and n i t r i f i ca t ion . 
Organic m a n u r i n g is of g r e a t importance i n E g y p t i a n soils. T h i s can be a t t r i b u t e d to 
t h e existence of fac tors enhanc ing organic m a t t e r degradat ion such as high t e m p e r a t u r e , 
which may r each 62° on soil su r face (ABDEL-HAFEZ 1962), suitable mo i s tu re , physico-chemical 
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proper t i e s of the soil . . . e tc . This necess i ta tes f requen t app l ica t ions of organic manures 
( A B D E L - H A F E Z 1 9 6 2 , I R R A H I M 1 9 6 4 ) . 
Hence, it has been f o u n d of interest to s tudy the decompos i t ion ra te of t h e commonly 
appl ied organic manure s in E g y p t , namely , f a r m - y a r d m a n u r e , compost , c i ty ga rbage , and 
co t ton - seed cake. Besides, the i r effect on non-symbio t ic n i t rogen f ixers and n i t rogen f ixat ion 
has been invest igated. These organisms were, however, f ound to be present in h i g h densities 
i n E g y p t i a n s o i l s , ( I S H A C 1 9 5 8 , E L - H A D I D Y 1 9 6 0 , A B D E L - H A F E Z 1 9 6 2 , I B R A H I M 1 9 6 4 ) . 
This invest igat ion was car r ied ou t in the two t y p e s of E g y p t i a n soils, namely, t h e fer t i le clay 
loam, a n d sandy soil r ep resen t ing soils u n d e r reclamation. 
I t was found t h a t t h e ra te of organic m a t t e r deg rada t ion was generally h igh in both 
soils. This was deduced t o t h e a fore-ment ioned fac tor explained a b o v e . The ra te of degradat ion 
was s ignif icant ly higher in t h e sandy t h a n in t h e loamy soil. Th i s could be a t t r i b u t e d to aera-
t ion which enhanced t he r a p i d decomposi t ion of organic m a t t e r . 
To ta l nitrogen showed a marked increase due to organic manur ing . This could be at-
t r i b u t e d to the growth of non-symbiot ic n i t rogen fixers. The p resence of avai lable sources of 
energy in the amended m a n u r e s enhanced such growth a n d prol i ferat ion. Th i s suggestion 
is comf i rmed bacteriologically since a high microbial size of Azotobacter and Clostridia was 
observed in the amended soils. The ex ten t of n i t rogen f ixa t ion w a s found to be h igher in loamy 
t h a n in sandy soil. The f o r m e r soil proved to be amore s u i t a b l e m e d i u m for n i t rogen f ixat ion 
t h a n t h e la t te r . 
Applicat ion of o rgan ic manures grea t ly increased t he t o t a l microbial f l o r a in both 
soils. Th i s increase was f o u n d to coincide w i t h t he high ra te of o rganic ma t t e r decomposi t ion, 
and h igher response was observed in the l oamy t h a n in the s a n d y soil. This could be a t t r i bu t ed 
to t h e physico-chemical proper t ies , avai lable nu t r ien t , m a n u r e composit ion, in i t ia l micro-
bial size . . . etc. BRIGHT — CONN (1919), WAKSMAN (1927), VANDECAVEYE (1939), EL-HADIDY 
(1960) s t a t ed t h a t the add i t i on of var ious organic mater ia l s t o t he soil grea t ly s t imula ted 
microbia l act ivi ty . The k ind , na tu re and microbia l act ivi ty are influenced by t h e n a t u r e and 
compos i t ion of the organic m a t t e r and by t h e inher i ted soil p roper t i e s . 
Similarly, the h igh densit ies of non-symbio t ic ni t rogen f ixe r s , especially Azotobacter, 
stress the i r impor tance in n i t rogen f ixa t ion in such soils, con f i rming earlier inves t igators . 
The add i t ion of organic m a n u r e s greatly s t i m u l a t e d their g r o w t h a n d activi ty in a tmospher ic 
n i t rogen f ixa t ion , especially in the loamy soil. 
Cotton-seed cake, however , suppor t ed high densities of n i t rogen- f ix ing bac t e r i a . This 
could he a t t r ibu ted to t h e presence of high percen tage of n i t rogen in this manure . These organ-
isms will seek the easiest way , depending on soil ni trogen r a t h e r t han f ixing a tmospher ic 
n i t rogen , as confirmed chemical ly . ALEXANDER (1961) s ta ted t h a t ammonium sal t s availed 
p re fe ren t i a l ly and of ten a t a greater r a t e t h a n N 2 f rom the a t m o s p h e r e . A m m o n i a , l iberated 
as a resu l t of the ammoni f i ca t i on process, is m o s t effective in t h e inh ib i tonof n i t r ogen f ixat ion, 
t h a t is, t h e bac ter ia uses u p ni t rogen salt r a t h e r t h a n N , f rom t h e a tmosphere . I n t h e present 
inves t iga t ion high densi t ies of these organ isms were observed la te r when suf f i c ien t amoun t 
of N H 3 — N and N 0 3 — N accumula t ed as a resu l t of ammoni f i ca t i on and n i t r i f ica t ion processes. 
Such resu l t s were, however , conf i rmed chemical ly , N H 3 — N and N 0 3 — N were f o u n d to increase 
us a resu l t of the minera l iza t ion of soil o rganic nitrogen. 
P repa red a t the D e p a r t m e n t of Microbiology Facul ty of Agricul ture, Ain S h a m s Uni-
vers i ty ; D e p a r t m e n t of Microbiology, F a c u l t y of Agriculture, Alazhar Univers i ty , Cairo. 
S . A . Z . M A H M O U D , S . M . Т А Н А , А . N . I B R A H I M 
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H I S T O L O G I C A L C H A N G E S A N D A C C U M U L A T I O N O F L I G N I N I N 
T H E D E V E L O P I N G E N D O C A R P O F C H E R R Y 
T h e mos t i n t e r e s t i n g pa r t of s t o n e f r u i t s is t he p u t a m e n whose wal l is f o r m e d b y t h e 
e n d o c a r p of the f r u i t . T h e gross h i s to log ica l changes of t h e f r u i t and t h e g e n e r a l his tological 
a s p e c t s of f ru i t d e v e l o p m e n t have been d e a l t wi th by m a n y au tho r s . W i t h i n t h e sub jec t t h e 
d o u b l e origin of t he e n d o c a r p tissue a n d t h e a c c u m u l a t i o n of l ignin in the cell wa l l , which causes 
c o n s i d e r a b l e tissue h a r d e n i n g , are ve ry i n t e r e s t i n g . S t u d i e s o n t h e h is togenes is of t he e n d o c a r p 
m a y p r o v i d e a sound t h e o r e t i c a l basis f o r b r e e d i n g new v a r i e t i e s , paper - she l l s t o n e f ru i t s . 
T h e tissue c o m p o n e n t s of the p u t a m e n have long b e e n s tudied . T h e h is to logica l a spec t s 
of t h e f r u i t d e v e l o p m e n t were i n v e s t i g a t e d by MILLARDET (1866), TUKEY—YOUNG (1939) 
in s o u r cherry, by STERLING (1953) in p l u m , by REEVE (1954) in Rubus strigosus, b y ANTONI 
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Fig. 1. Meris temic e n d o c a r p of the d e v e l o p i n g f ru i t of c h e r r y on 14 April (40 X ) 
(1971) i n a lmond . PÉNZES (1957) gives an ove ra l l p ic tu re of t h e s t ruc tu re of t h e e n d o c a r p 
in Prunus species. A c c o r d i n g to the inves t iga t ions , the e n d o c a r p t issue can be d i v i d e d into 
two d i f f e r e n t t issue zones . Beside the inne r ep idermis , ob long macrosclereids d e v e l o p ( the 
a u t h o r s t h i n k they der ive f r o m the inner ep ide rmis ) , while t h e o u t e r t issue zone of t h e e n d o c a r p 
( the p a r t a d j a c e n t to t h e m e s o c a r p ) consis ts of i sod iamet r ic sclereids (considered t o o r ig ina te 
f r o m t h e mesophy l lum) . L ign i f i ca t ion in t h e e n d o c a r p of two p e a c h variet ies was e x a m i n e d by 
B Y U G O ( 1 9 6 2 ) . 
I n t h e course of o u r inves t iga t ions we collected c h e r r y f ru i t s of the G e r m e r s d o r f i 
v a r i e t y (Cerasus avium M ö n c h ) f rom April t o t h e beginning of J u n e ( f rom f l o w e r i n g t o f ru i t 
r ipening) . Microscopic sec t ions s tained by mic ro t echn ica l p r o c e d u r e s , while f r o m t h e more 
in t ens ive ly l ignif ied e n d o c a r p t h i n microscopic sl ides were p r e p a r e d and s tudied w i t h a Zeiss 
microscope . T h e chemical a n a l y s i s of the l ignin c o n t e n t of t h e e n d o c a r p was p e r f o r m e d accord-
ing to KLASON (1908) w i t h a 72-per-cent s u l p h u r i c acid t r e a t m e n t , a n d as a resul t , a condensa -
t ion p r o d u c t of na t ive l ign in ob ta ined . 
T h e pis t i l wall of t h e che r ry f lower (4 A p r i l ) is 30—35 cell rows wide. T h e o u t e r t issue 
zone of t h e m e s o p h y l l u m c o n t a i n s mer i s t emic cells s i tua ted isle-l ike among t h e p e r m a n e n t 
cells. T h e inne r t issue zone of t h e m e s o p h y l l u m is , on the o t h e r h a n d , of mer i s t emic c h a r a c t e r 
all over (10—13 cell rows) . Th i s mer is temic t i s sue zone is of a he te rogeneous s t r u c t u r e even 
at t h i s s t a g e of d e v e l o p m e n t : nea r by the i n n e r ep ide rmis i t cons i s t s of cangent ia l ly f l a t t e n e d 
cells, whi le n e x t to t h e mesophyl l ic t i s sue zone con ta in ing cells becoming p e r m a n e n t , of 
i sod i ame t r i c cells (Fig. 1). 
Cell division a n d cell e longat ion c o n s i d e r a b l y increase t h e endoca rp t issue, a n d b y the 
end of t h e m o n t h (27 Apr i l ) t h e r e are signs of cells becoming p e r m a n e n t in the e n d o c a r p t issue; 
the l ign i f i ca t ion of the p u t a m e n expressed b y a t i ssue h a r d e n i n g begins at the a p e x . I n the 
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i n n e r zone of the e n d o c a r p some 10 cell rows contain e longa t ed cells (120—190 microns in length 
a n d 15 microns in w i d t h ) with 1.2—1.5 microns th ick cell-walls jus t beg inn ing to become 
macrosclereids. Cells in t h e outer tissue zone of the e n d o c a r p too t ransform slowly into sclereids, 
b u t t h e thickness of t h e i r cell-walls is on ly 0.3— 0.6 m i c r o n . 
On 2 May l ign i f ica t ion of the e n d o c a r p is expres sed in the basal p a r t too; the lignin 
c o n t e n t of the e n d o c a r p is 16 per c e n t of the dry w e i g h t . I n the cells of t issues becoming 
sc lerenchymat ic t h e r e is only a thin p l a s m lining wi th in t h e cell-walls. In sp i te of the lignifica-
t i on of the endocarp h a v i n g started, t h e r e are still d ividing cells found on the b o r d e r of endocarp 
a n d mesocarp w h i c h f u r t h e r increase t h e endocarpic t i s sue . 
6 May: the l ign in content of t he e n d o c a r p is 19 p e r cen t . The walls of t h e macrosclereids 
a re 1.5—3 micron t h i c k . Adjacent t o t h e mesocarp 30— 35 cell rows of brachyscelereids 
a re f o u n d with a d i a m e t e r of 15— 45 m i c r o n s and cell-walls of about 1.5 mic ron in thickness. 
T h e more intensive th icken ing of t he wal l s of the macrosc lere ids suggests a radia l l ignifica-
t i o n . The cytoplasmic l ining remains for a while in the v a c u o l e s of the sclereids, a n d the plasmic 
c o n t a c t - ensuring m a t e r i a l t ransport b e t w e e n the cells is ma in t a ined t h rough the canal iculate 
cell-walls. 
In the s u b s e q u e n t weeks, due t o a n intensive consol idat ion , besides t h e thickening of 
t h e cell-walls, an i n c r e a s e of the lignin c o n t e n t can be o b s e r v e d in the endocarp ic tissue; 
lignin content 
1 2 M a y 3 5 % 
2 0 4 2 % 
2 5 4 6 % 
3 0 4 9 % 
10 J u n e 5 4 % 
Changes in t h e l ignin content of t h e endocarp a re s h o w n in Fig. 2. 
On 10 J u n e t h e wall of the macrosclereids in t h e e n d o c a r p of the fu l l y r ipened cher ry 
is 4 5 8.5 microns t h i c k . I t is in te res t ing t h a t in the i n n e r p a r t of the t i ssue zone consisting 
of brachysclereids ( a d j a c e n t to the macrosclereid t i ssue zone) the d iamete r of the sclereids 
is l a rger (30—57 mic rons ) , while the t h i c k n e s s of cel l-walls smaller (2.4—3 microns) t h a n in 
t h e t issue zone a d j a c e n t to the m e s o c a r p (21—45 a n d 6—10.5 microns, respectively). I n 
sp i t e of this, accord ing , to the calculat ions , the volume of t h e cell-walls is rough ly the same 
t h a t is, they can c o n t a i n identical a m o u n t of substances. T h e high degree of cell-wall th icken-
ing indicates t h a t t h e plasmic contact b e t w e e n the cells is ma in ta ined for a long t ime (Fig. 3). 
The above inves t iga t ions have r evea led tha t the t i s s u e components of t h e cherry endo-
c a r p can already be d e t e c t e d in the pist i l of t he flower in a meris te inic form. In tens ive lignifica-
t i o n s tar t s in b a s i p e t a l and cen t r i fuga l directions in t h e endocarpic cell-walls around t h e 
beg inn ing of the s e c o n d phase of f r u i t development . T h e t w o tissue zones of t he endocarp — 
t h o u g h mechanically inseparable — a r e sharply d i f f e r e n t i a t e d . According to the chemical 
ana lyses performed para l l e l with the histological s tudies , t he lignin con ten t of the endocarp 
r i ses very high, a n d in fu l ly ripe f ru i t s f o r m s 54 per cent of t h e dry weight ( R Y U G O 1962 f o u n d 
o n l y 39 per cent in t h e peach endocarp) . 
* 
Prepared a t t h e Research I n s t i t u t e for Medicinal P lan t s . 
Z. RÁcz, P . GRACZA 
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Fig. 2. Changes of lignin c o n t e n t in the cher ry endocarp 
Fig. 3. Lignified endocarp in the fully deve loped f rui t wall of c h e r r y on 10 J u n e (40 X ) 
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E F F E C T O F F O L I A R S P R A Y W I T H U R E A A N D / O R S U P E R P H O S P H A T E 
O N G R O W T H A N D D E V E L O P M E N T OF K E N A F HIBISCUS CA NN A BIN US L . 
The foliar n u t r i t i o n of v a r i o u s p l a n t s has b e e n t h e sub jec t of ex tens ive r e s e a r c h . 
SIBBERSTEIN—WRITTWEHS (1951), a p p l y i n g nu t r ien t f o l i a r s p r a y on corn a n d t o m a t o c u l t i v a t e d 
i n green houses, f o u n d t h a t va r i ous so lu t ions increased t h e p l an t g r o w t h signif icantly, a n d 
s i m i l a r results were o b t a i n e d w h e n l o w e r concen t ra t ions were applied t o t h e soil. HINSVABK— 
WITTWER—TUBKEY (1953) and BOYNTON (1954) r e p o r t e d t h a t the t r e a t m e n t of apple w i t h 
u r e a solutions of 0 .75 p e r cent r e s u l t e d i n an increase i n t h e level of t h e t o t a l amino and a m i d e 
n i t r o g e n . Urea also increased t h e ch lo rophy l l c o n t e n t s of t h e leaves. WEBSTER—VARNER— 
GANSA (1955), u s ing u r e a by fol iar a p p l i c a t i o n on b e a n leaves, obse rved a higher amino a c i d 
a n d prote in c o n t e n t in t rea ted p l a n t s . BOYNTON (1954) d e m o n s t r a t e d t h a t several w a t e r -
so lub l e phospha te s con ta in ing P 3 2 w e r e p rompt ly a b s o r b e d and t r a n s l o c a t e d to o t h e r p a r t s 
of t h e p lants t a k i n g p a r t in the p roces se s of growth a n d d e v e l o p m e n t . MOKHTAR (1968), s t u d y i n g 
t h e effect of fo l iar n u t r i t i o n on f l a x , c a m e to the conc lus ion t h a t fo l iar a p p l i c a t i o n migh t n o t 
b e eff icient in p l a n t s w i th small a r e a . KAMEL (1969), s t u d y i n g the e f f e c t of foliar n u t r i t i o n 
o n sesame c o m p a r e d , w i t h soil a p p l i c a t i o n , observed a s ign i f i can t i nc rease in t h e yield of seed 
a n d t h e pe rcen tage of oil. 
Studies on t h e effect of f o l i a r nu t r i t ion w i t h o rgan ic n i t rogen c o m p o u n d s rece ived 
l i t t l e a t t en t ion a n d h e n c e the p r e s e n t s t u d y was carr ied o u t to inves t iga t e t h e effect of s p r a y i n g 
w i t h urea and s u p e r p h o s p h a t e a lone o r mixed on k e n a f . 
The e x p e r i m e n t was carr ied o u t in pots of 40 c m d iamete r in G iza Research S t a t i o n 
d u r i n g the 1968 s ea son . E igh t t r e a t m e n t s , wi th five r e p l i c a t e s were s t u d i e d , each pot c o n t a i n e d 
2 k g of clean- w a s h e d sterilized s and . N P K fertilizers w e r e a d d e d as fo l lows : 7 g s u p e r p h o s p h a t e , 
5 g N H 4 N 0 3 a n d 4 g KCl before s o w i n g . 
Twen ty - f ive seeds of kena f ( H i b i s c u s cannabinus L.) cv. Giza 3 were p lanted in e a c h 
p o t . Af te r two w e e k s of g e r m i n a t i o n , p l a n t s were t h i n n e d to 15 pe r p o t . 
The e x p e r i m e n t began on M a y 2 6 t h and the p l a n t s were h a r v e s t e d on October 2 0 t h . 
P l a n t s of each p o t were sprayed w i t h 50 ml of so lu t ions conta in ing u r e a or s u p e r p h o s p h a t e 
a l o n e or toge ther w i t h 0.5 per cen t d e t e r b o n as a s p r e a d e r . 
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Fig. 1. The effect of foliar nut r i t ion wi th urea and/or supe rphospha te on t h e p l a n t he ight 
T r e a t m e n t s were as follows. Spray ing once a t growing s tage with dist. w a t e r (control) , 
1.2 per cent urea solut ion, 0.9 per cent s u p e r p h o s p h a t e solution and with a m i x t u r e of 0.6 pe r 
cen t urea and 0.45 pe r cent supe rphospha te solut ion. Spray ing twice a t growing and a t t he 
beg inn ing of f lowering stages with wa te r (control) , 1.2 per cent urea solution, 0.9 per cent 
supe rphospha t e solu t ion and with a m i x t u r e of 0.6 per cent urea and 0.45 pe r cent super-
p h o s p h a t e solution. 
The height of t h e p lants , their weight and the f inal yield of f ibre were measu red and the 
d a t a obta ined were stat is t ical ly analysed. 
The p lan t l eng th . Fig. 1 shows t h a t spraying once wi th urea and/or supe rphospha t e 
solu t ion a t the growing stage caused a s ignif icant increase in p l an t length. The increase was 
more p rominen t in t h e presence of the m i x t u r e and reached 45 per cent higher t h a n t h e control . 
The effect of supe rphospha te alone was of shor t du ra t ion , b u t the effect of urea alone 
or coupled with supe rphospha t e con t inued t h r o u g h o u t t he exper imenta l per iod. 
Spraying twice a t the beginning of the f lowering stage, ac t iva ted the e longat ion process 
pa r t i cu la r ly when t h e mix tu re was appl ied; an effect t h a t cont inued till m a t u r i t y . P l an t s 
of these t r e a t m e n t s were 17 per cent ta l ler t h a n single-sprayed ones. 
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Table 1 
The effect of foliar nutrition with urea and/or superphosphate on vegetative growth and flowering 
of kenaf 
T r e a t m e n t s 
Flowering 
d a t e 
Vegetative d u r a -
tion before f low-
ering, in days 
Flowering dura-
t ion, in days 
Spraying once with: 
dist . water (control) 15—8 81 35 
Urea 22—8 88 37 
Superphosphate 9—8 75 28 
Urea- f - superphosphate mixture 12—8 78 22 
Spraying twice with: 
dist . water (control ) 15—8 81 36 
Urea 25—8 91 40 
Superphosphate 7—8 73 22 
Urea -f- superphospha te mixture 12—8 78 25 
Vegetat ive and f lower ing periods. Tab le 1 shows t h a t spraying kenaf p l a n t s once a t 
the growing stage wi th u r e a delayed f lower ing for 7 days , t h u s increasing t he vege ta t ive period 
for t h e same length of t i m e . The f lowering period was increased by 2 days compared wi th the 
cont ro l . However, s p r a y i n g once wi th e i ther s u p e r p h o s p h a t e alone or w i t h u rea + super-
p h o s p h a t e induced f l ower ing 3 to 6 d a y s earlier t h a n t h e control , t hus similarly shor tening 
the vege ta t ive period. Moreover , the f lower ing of such t r e a t e d p lan ts ended 13 to 16 days 
earl ier t h a n the con t ro l . 
A second spray a t t he flowering s t age wi th urea pro longed the du ra t ion of the f lowering 
and vege ta t ive stages b y 3 days compared with the single spray . However , t he second spray 
wi th supe rphospha te i n d u c e d f lowering 8 days earlier a n d shor tened t he f lowering per iod 
too b y 14 days compared w i t h the control p lan t s . The resu l t of a second spray wi th the m i x t u r e 
was s imilar to the s ing le-spray t r e a t m e n t wi th the same mix tu r e . 
The yield. Tab le 2 shows t h a t sp r ay ing once a t t h e growing stage w i t h u rea solution 
caused a significant inc rease in all the d i f f e ren t c o m p o n e n t s of yield, excep t the f ibre weight . 
In t h e presence of superphospha te - u rea caused a highly s igni f icant increase in t he yield com-
p o n e n t s too, with t he excep t ion of the f i b r e weight, which was increased only sl ightly. Super-
p h o s p h a t e alone h a d no significant e f fec t on the yield c o m p o n e n t , except the f ibre weight 
which showed a s ign i f i can t increase. 
The second s p r a y a t the beginning of the f lower ing s tage with urea alone or coupled 
wi th supe rphospha te caused a highly s igni f icant increase in t he different componen t s of yield 
t h a t w a s more r e m a r k a b l e in the presence of phospha te . 
Spraying twice w i t h supe rphospha te alone caused a slightly s ignif icant increase in 
the d i f fe ren t componen t s of the yield, however , the increase in f ibre weight was highly s ignif icant 
r each ing 84 per cent in comparison w i t h t h e control . 
Spraying wi th u r e a increased t he p l a n t height and i ts effect cont inued till the m a t u r i t y 
s tage . However , the supe rphospha t e e f fec t was observed for only one week a f t e r sp r ay ing 
and t h e n disappeared. Spray ing once w i t h urea prolonged the vegeta t ive per iod, increased 
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Table 2 
The effect of foliar nutrition with urea and/or superphosphate on kenaf yield 
T r e a t m e n t s 
Weight of 
whole p lan t 
g 
Weight of one 
plant without 
fruits 
g 
F ru i t weight 
of one p l an t 
g 
Fibre weight 
of one p l an t 
g 
Spraying once wi th: 
dist . wa t e r (control) 2 0 . 8 1 3 . 8 7 . 0 2 . 8 
Urea 2 5 . 9 1 7 . 3 8 . 6 3 . 5 
Superphospha te 2 3 . 5 1 5 . 9 7 . 6 4 . 4 
Urea + superphosphate mix-
tu re 2 7 . 0 * 1 7 . 9 * 9 . 1 * 3 . 5 
Spraying twice with: 
dist. w a t e r (control) 2 1 . 4 1 4 . 0 7 . 4 2 . 6 
Urea 2 7 . 6 * 1 8 . 3 * 9 . 3 * 4 . 8 
Superphospha te 2 4 . 8 1 6 . 9 8 . 9 4 8 
Urea + superphosphate mix-
ture 3 0 . 0 * 1 9 . 7 * 1 0 . 2 * 5 . 0 
L.S.D. 5% 3 . 9 2 2 . 8 8 1 . 4 4 1 . 0 2 
L.S.D. 1% 5 . 3 2 * 3 . 9 1 * 1 . 9 5 * 2 . 0 1 * 
the number of branches, de layed the f lowering per iod and p rolonged i ts dura t ion , t h o u g h 
a high a m o u n t of the pho tosyn the t i c compounds were exhaus ted in these processes. Accordingly , 
a significant inc rease took p lace in all the d i f ferent componen ts of the p l an t yield, excep t t he 
fibre weight . However , sp ray ing once with supe rphospha t e shor tened b o t h the vege t a t i ve 
and the f l ower ing periods, decreased the n u m b e r of branches of t he p l an t , and pushed t he 
metabolic p a t h towards fibre bui ld ing , leading to t h e observed increase in f ibre weight . 
When u r e a was coupled w i t h supe rphospha te , a highly s igni f icant increase in t h e 
different c o m p o n e n t s of the p l a n t yield except t he f ib re weight was not iced. This m a y be due 
to the low dose of phosphate which was masked b y t h e effect of u rea . 
W h e n t h e dose of s u p e r p h o s p h a t e was increased by a second sp ray a t the f lower ing 
stages, t he e f fec t of these two e lements alone or mixed wi th each o ther , showed a highly s ignif -
i can t increase in the fibre weight . 
T h e s e r e s u l t s a c c o r d i n g t o H I N S V A R K — W I T T W E R T U R K E Y ( 1 9 5 3 ) , B O Y N T O N ( 1 9 5 4 ) , 
B U R R et al. ( 1 9 5 7 ) a n d B U B I N ( 1 9 6 1 ) m i g h t b e d u e t o t h e s t i m u l a t i o n o f t h e c h l o r o p h y l l 
synthesis and pho tosyn the t ic r a t e , t h a t lead to t h e accumula t ion of pho tosyn the t i c p r o d u c t s 
which are used la ter in the processes of growth a n d development . 
* 
P r e p a r e d a t the Physiology and Crop N u t r i t i o n D e p a r t m e n t , Minis t ry of Agr icu l tu re , 
Giza, O r m a n 
B . F A H M Y 
10* Acta Agronomica Academiae Scientiarum Hungaricae 23, 1974 
4 1 0 VARIA 
REFERENCES 
BURR , G . О . — H O R T , С . Е , — B R O D I E , H . W . — T A N I M O T S , R . — K O R T S A H , H . P . — T E K A H A H A , 
D.—ASHTON, F . M.—COLEMON, R . E . (1957) : T h e s u g a r c a n e p l a n t s . Ann . R e v . P l a n t 
Phys io l . , 8, 275. 
BOYNTON, D . (1954): N u t r i t i o n b y fol iar a p p l i c a t i o n . A n n . R e v . P l a n t Phys io l . , 5, 41. 
HINSVARK , O . N . — W I T T W E R , S . H . — T U R K E Y , H . B . ( 1 9 5 3 ) : T h e m e t a b o l i s m of f o l i a r - a p p l i e d 
u r e a . I . R e l a t i v e r a t e of C14 0 „ p r o d u c t i o n b y c e r t a i n v e g e t a b l e p l a n t s t r e a t e d w i t h la-
bel led u r e a . P l a n t P h y s i o l . , 28, 70. 
KAMEL, К . F . (1969): S t u d y o n t h e e f f ec t of r o o t a n d fol iar n u t r i t i o n w i t h d i f f e ren t levels of 
n i t r o g e n , p h o s p h o r u s a n d p o t a s h on t h e y i e ld a n d oil c o n t e n t of se same v a r i e t y Giza 23. 
F o u r t h Conf r . Soil. Sei. Ca i ro , Soc. Soil. Sei. E g y p t 
MOKHTAR, M. R . (1968): T h e f o l i a r n u t r i t i o n of p h o s p h o r u s a n d p o t a s s i u m on f l a x . Agr ic . Res . 
R e v . , 4 6 , 29. 
RUHIN, В . A . (1961) : K u r s po f i s io log iya ras ten i i . Course on p l a n t p h y s i o l o g y . Moscow G o v e r n -
m e n t P u b l i s h i n g H o u s e , 350. 
SIBRERSTEIN, O . — W R I T T W E R S , S . H . ( 1 9 5 1 ) : F o l i a r a p p l i c a t i o n o f p h o s p h a t i c n u t r i e n t s t o c e r -
t a i n v e g e t a b l e crops. P r o c . A m e r . Soc. H o r t . Sei., 58, 179. 
WEBSTER, G . С . — V A R N E R , J . E . — GANSA, A . N . ( 1 9 5 5 ) : C o n v e r s i o n o f c a r b o n - 1 4 l a b e l l e d u r e a 
in to a m i n o acid in l e a v e s . P l a n t Phys io l . , 19, 372. 
A M E T H O D O F S E E D T R E A T M E N T W I T H V I T A M I N S O L U T I O N S 
F O R E A T I N G P A P R I K A 
The v i t a m i n s , as t h e r e g u l a t o r s of t h e m o s t i m p o r t a n t p rocesses of m e t a b o l i s m , t a k e 
p a r t in t h e s y n t h e s i s of a m i n o ac ids , p ro te ins , p u r i n e a n d p y r i m i d i n e bases a n d of nuc le i c 
acids. The i r ro l e in t h e a c t i v i t i e s of enzymes is also well- k n o w n ; h e r e t h e y h a v e de f in i t e f u n c -
t ions in d e v e l o p i n g t h e p r o p e r t i e s . T h e p ro t e in p a r t s of t h e e n z y m e s e n t e r i n to chemica l i n t e r a c -
t ion wi th t h e s u b s t r a t e in m o s t cases t o g e t h e r w i t h a n ac t ive g r o u p , t h e so-called c o e n z y m e . 
Very o f t e n t h e ac t i ve g r o u p of t h e e n z y m e is f o r m e d b y some v i t a m i n . Accord ing t o t h e i r bio-
logical e f f e c t t h e v i t a m i n s b e l o n g i n g to g r o u p " B " a re f o u n d in low q u a n t i t i e s in t h e p l a n t 
organism, t h e i r syn thes i s is e n s u r e d by t he p l a n t , t h o u g h p r o b a b l y n o t in quan t i t i e s s u f f i c i e n t 
for t he a d e q u a t e d e v e l o p m e n t of economica l ly i m p o r t a n t c h a r a c t e r s . A d e q u a t e q u a n t i t i e s 
a n d r a t ios of t h e s e v i t a m i n s , w h e n ensured in t h e v i t a m i n c o m p l e x of p l a n t s m a y p r o v i d e 
a possibi l i ty of increas ing t h e i r p r o d u c t i v i t y . 
W e re l ied on these e l e m e n t a r y no t ions a n d theo r i e s w h e n s e t t i n g t h e a im of i nc r ea s ing 
t h e ear l iness , y ie ld a n d v a l u e of t h e c o m p o n e n t s of e a t i n g p a p r i k a . 
T h e a d e q u a t e q u a n t i t y of v i t a m i n s w a s e n s u r e d for t h e p l a n t s by seed t r e a t m e n t s . 
The e x p e r i m e n t s were ca r r i ed o u t a t t he H o r t i c u l t u r a l R e s e a r c h I n s t i t u t e wi th t h e i n d e t e r -
m i n a t e v a r i e t y " J a v í t o t t Cece i " a n d t h e ro se t t e t y p e " G é p i k o n z e r v " . F o r t he seed t r e a t m e n t 
v i t a m i n s b e l o n g i n g to g r o u p " B " — biot ine , t h i a m i n e , p y r i d o x i n e , meso- inosi te , p a n t o t e n e 
acid, n ico t ine ac id and c o b a l a m i n e — were used in va r ious c o n c e n t r a t i o n s and c o m b i n a t i o n s . 
The seed t r e a t m e n t was ca r r i ed o u t w i th a t e c h n i q u e e l a b o r a t e d a t o u r I n s t i t u t e a n d p a t e n t e d 
b y t he N a t i o n a l P a t e n t O f f i c e . 
T h e e x p e r i m e n t s were l a id o u t in a 4 - r ep l i ca t i on L a t i n b l o c k des ign w i th 28 a n d 56 
p l a n t s , r e s p e c t i v e l y , per p l o t , s o w n in twin rows a t a spac ing of 50 X 20 X 20. The r e s u l t s w e r e 
e v a l u a t e d w i t h v a r i a n c e a n a l y s i s . Th is p a p e r o n l y p r e s e n t s t h e d a t a of t he th ree t r e a t m e n t s 
showing t h e b e s t resu l t s . 
The e f f e c t of seed t r e a t m e n t wi th v i t a m i n so lu t ions w a s f e l t t h r o u g h o u t t h e w h o l e 
per iod of seed l ing ra is ing. S e e d s t r e a t e d w i t h so lu t ions of meso- inos i t e , n icot ine ac id a n d 
coba lamine g e r m i n a t e d 2 — 3 d a y s earl ier t h a n t h e u n t r e a t e d seeds . Seedlings r a i sed f r o m 
t r e a t e d seeds were more v i a b l e a n d th ick-se t a n d possessed well- d e v e l o p e d roo t s y s t e m s . Con-
sequen t ly , seed l ings t r a n s p l a n t e d in t h e field w e r e b e t t e r e s t ab l i shed a n d t h e course of t h e i r 
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deve lopmen t was acce le ra ted as well. T h e earlier deve lopmen t and higher n u m b e r of reproduc-
t i v e organs resul ted in an earlier, larger and be t t e r qua l i t y yield. 
Table 1 shows t h e results of expe r imen t s carr ied o u t wi th the ea t ing p a p r i k a va r i e ty 
" J a v í t o t t Cecei" in 1969 and 1970. 
Table 1 
Effect of seed treatment ivith vitamin solution before sowing on the earliness and yield of the eating 
paprika variety "Javított Cecei" 
(Site of exper imen t : H o r t i c u l t u r a l Research In s t i t u t e , B u d a t é t é n y ) 
Control Meso-inosite Nicotine acid 
T ime of picking Yield q/cad. 
yoke 
yield 
q/cad. 
yoke 
Yield % 
Surplus 
q /cad . 
yoke 
Yield 
q/cad. 
yoke 
Yield % 
Surplus 
q/cad. 
yoke 
In 1969 
I. 13 August 40.5 66.2 + 63 + 25.6 55.7 + 37 + 15.1 
I I . 27 August 27.7 26.2 — 5 — 1.6 23.3 —16 — 4.4 
I I I . 24 September 46.7 50.8 + 9 + 4.1 46.2 — 1 — 0.5 
To ta l picking 114.9 143.2 + 25 + 28.3 125.2 + 9 + 10.3 
S . d u % for picking I = 17.6 
S . d . f o r picking I = 13.0 
S.d.5% for the to ta l y ie ld = 27.0 
In 1970 
I. 5 August 23.2 36.2 + 56 + 13.0 36.9 + 60 + 13.7 
I I . 18 August 58.2 67.3 + 16 + 9.1 62.7 + 8 + 4.5 
I I I . 8 September 39.6 41.0 + 3 + 1.4 34.3 —13 — 5.3 
IV. 6 October 48.5 42.7 —12 — 5.8 43.7 —10 — 4.8 
T o t a l yield 169.5 187.2 + 11 + 17.7 177.6 + 7 + 8.7 
S . d . 1% for picking 1 = 10.6 
S .d . 5% for the t o t a l yield = not s igni f icant 
Earliness is well- i l lustrated by t h e yield surplus o b t a i n e d on the f i r s t occasion of picking. 
W h e n expressed in d a y s , t he f i rs t f r u i t s can be picked 5—8 d a y s earlier. I n p lo ts t r ea t ed wi th 
meso-inosi te the f i r s t - p ick ing resul ted in a 63—56 per cen t yield surplus a n d , in addi t ion , t h e 
a m o u n t of f i rs t-class c o m m o d i t y was twice as m u c h as in t h e u n t r e a t e d p lo t . Seed t r e a t m e n t 
w i t h n icot ine- acid so lu t ion increased t h e be r ry weight b y 37—60 per cent , a n d t h e p ropor t ion 
of t h e f i r s t - class c o m m o d i t y by 48—60 per cent compared t o t he control . I n case t he weight 
of t h e berries in t h e f i r s t picking a t t a ined 35—40 per cen t of t he to ta l yield, t h e second p icking 
r e su l t ed in a yield lower t h a n t h a t of t h e control (see t h e exper iment in 1969). I n t he 1970 
e x p e r i m e n t the yield of t he f irs t p icking did not exceed 20 per cent of t he t o t a l y ie ld , so even 
the second picking showed a significant yield difference. As regards the to ta l yield, t he difference 
was only significant in 1969 in the meso-inosi te seed t r e a t m e n t . 
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Table 2 
Effect of seed treatment with vitamin solution before sowing on the earliness and yield of the eating 
paprika variety "Gépi konzerv" 
(Site of e x p e r i m e n t : Hor t i cu l t u r a l Research I n s t i t u t e , R u d a t é t é n y ) 
Control Meso-inosite Nicotine acid 
T i m e of picking 
yield 
<j/cad. 
yoke 
Yield 
q/cad. 
yoke 
Yield % 
Surplus 
q/cad. 
yoke 
Yield 
q/cad. 
yoke 
Yield % 
Surplus 
q/cad. 
yoke 
1970 
I . 3 August 25.3 35.0 + 38 + 9.7 33.0 + 30 + 7.7 
I I . . 17 August 30.8 28.7 — 8 - 2.1 32.9 + 6 + 2.1 
I I I . 9 September 13.0 12.2 — 6 — 0.8 21.4 + 64 + 8.4 
T o t a l yield 69.1 75.9 + 9 + 6.8 87.3 + 26 + 18.2 
S.d.5o/0 for picking I . = 8.8 
S.d.3o/o for the to ta l yield = 10,4 
1971 
I . 20 Ju ly 15.5 27.5 + 7 7 + 12.0 23.4 + 51 + 7.9 
I I . 3 August 40.4 34.9 —14 — 5.5 37.7 — 7 — 2.7 
I I I . 18 August 11.1 14.4 + 29 + 3.3 18.1 + 4 5 + 7.0 
IV. 20 September 14.1 12.9 — 8 — 1.2 16.9 + 20 + 2.8 
T o t a l yield 81.1 89.7 + 10 + 8.6 96.3 + 18 + 15.2 
S.d.5% for picking I. = 8.5 
S.d.5% for the to ta l y ie ld = 12.5 
Table 2 p resen t s t he yield resul ts of expe r imen t s pe r fo rmed with t he ea t i ng papr ika 
v a r i e t y "Gépi k o n z e r v " in 1970—1971. I n t he meso-inosite t r e a t m e n t the f i r s t p ick ing showed 
a 38—77 per cent y ie ld increase, and t he p ropor t ion of t h e f i r s t class c o m m o d i t y was 75— 
93 p e r cent higher t h a n in the control . Cobalamine seed t r e a t m e n t s resul ted in no s ignif icant 
yield differences in e i the r of the years a t f i r s t picking, b u t t he propor t ion of t h e f i rs t - class 
c o m m o d i t y was 75—125 per cent higher t h a n in t he control . As regards the t o t a l y ie ld , on the 
o t h e r hand , a s igni f icant yield difference was f o u n d be tween t he t r ea ted and u n t r e a t e d plots. 
F r o m th i s we can d r a w the conclusion t h a t t he effect of coba lamine is felt t h r o u g h o u t the 
whole vegeta t ion per iod . 
The difference in earliness be tween t he two years of t he exper iment — as shown by 
T a b l e 2 — is expla ined in t he f i rs t place b y t he d i f fe ren t t ime of t he f i rs t picking. B o t h v i tamins 
seem to have exercised a higher inf luence on earliness in 1971. This year , n a m e l y , t he yield 
of t h e f i r s t picking only a m o u n t e d to 20—30 per cent of t he t o t a l yield, because i t was carried 
o u t two weeks earlier t h a n in the previous yea r when on t he f i r s t occasion of p icking 36—46 
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per cent of t h e t o t a l yield was a l r e a d y ha rves t ed . T h e f i rs t p ick ing ca r r i ed out r e la t ive ly l a t e 
ill 1970 did n o t m a k e a co r r ec t assessment of t h e e f fec t of t h e v i t a m i n t r e a t m e n t poss ib le . 
Thus , in t h e case of the v a r i e t y " G é p i k o n z e r v " t h e e f fec t s of v i t a m i n s are more o u t s t a n d i n g 
if the f i r s t p i c k i n g is carr ied o u t earlier. 
P r e p a r e d a t the H o r t i c u l t u r a l Research I n s t i t u t e , R u d a p e s t 
M . S I N K O V I C S 
F A C T O R S C O N T R O L L I N G A D V E N T I T I O U S R O O T I N I T I A T I O N 
IN P H A S E O L U S M U N G O ( U R D ) H Y P O C O T Y L S 
I t h a s b e e n establ ished t h a t in mung- b e a n h y p o c o t y l s , a d v e n t i t i o u s roots d i f f e r e n t i a t e 
f r o m the special ized phloem p a r e n c h y m a cells, wh ich , f rom a n o r m a l l y non-div id ing s tage , 
become m e r i s t e m a t i c (CHANDRA et al. 1971). T h e t h e o r y which h a s been d o c u m e n t e d so f a r , 
reveals t h a t a complex and n o t clearly u n d e r s t o o d hormona l i n t e r a c t i o n controls t h e in i t ia -
t ion of a d v e n t i t i o u s roots (DORE 1965). I t has b e e n repor ted t h a t t h e e x o g e n o u s a p p l i c a t i o n 
of I .A.A. (JACKSON HARNEY 1970) and abscisic ac id (CHIN et al. 1969) increase the roo t n u m -
bers two to t h r e e t imes, while k i n e t i n (KAMINEK 1968) and G.A. (RHAIN et al. 1960) s u p p r e s s 
roo t in i t ia t ion . SKOOG—MILLER (1957), have d e m o n s t r a t e d the role of ho rmones in o r g a n o g e n e -
sis. Since t h e r e is no avai lable i n f o r m a t i o n on t h e possible r e l a t i o n s h i p be tween leaves , b u d s 
and a d v e n t i t i o u s root i n i t i a t i on in t h e hypoco ty l , t h e p resen t w o r k h a s been p e r f o r m e d . 
Cu t t i ngs were p repa red f r o m one-week-old seedlings of Phaseolus mungo L . (u rd ) , 
which were exc i sed 3 cm be low t h e co ty l edona ry n o d e and d ipped t h r o u g h the cut h y p o c o t y l 
end in dis t i l led wa te r . S a m p l e s were p repared r e p r e s e n t i n g i n t a c t seedlings ( + l eaves a n d 
bud) , in t ac t l e a v e s (— buds ) , i n t a c t buds (— l eaves ) a n d d e c a p i t a t e d leaves and b u d . One 
set of each in f i f t e e n replicates w a s p laced under c o n t i n u o u s white f l u o r e s c e n t light and t h e o t h e r 
unde r c o m p l e t e d a r k n e s s a t r o o m t e m p e r a t u r e (21 ± 1 °C). 
Only l i gh t - exposed seed l ings responded t o roo t ing , while t h e d a r k e n e d ones fa i l ed t o do 
so. The r e a d i n g s ob ta ined (Fig . 1) ind ica te t h a t t h e a c t u a l in i t ia t ion of roo t ing in t h e t w o cor-
ners c o r r e s p o n d i n g to vascu la r t r a c e s of p r i m a r y l eaves only s t a r t e d in i n t ac t seedl ings f i r s t 
a f t e r 8 days . A f t e r 9 days a d d i t i o n a l rootings were i n t i a t e d c o r r e s p o n d i n g to the two v a s c u l a r 
t races of c o t y l e d o n s in i n t a c t seedl ings and t h e t w o vascular t r a c e s of p r imary l eaves in 
seedlings w i t h o u t buds. A f t e r 10 days , in t ac t seedl ings in i t ia ted a d v e n t i t i o u s roo t s a b o v e 
t h e f i rs t r o o t i n g zone, while t h e seedl ings wi thou t b u d s in i t ia ted a d d i t i o n a l root ings c o r r e s p o n d -
ing to two c o n t y l e d o n a r y v a s c u l a r t races . Samples w i t h o u t leaves also in i t ia ted the f o r m a t i o n 
of two a d v e n t i t i o u s roots c o r r e s p o n d i n g to the c o t y l e d o n a r y v a s c u l a r t races and n o t t o t h e 
p r imary leaf v a s c u l a r traces. A f t e r 11 days bo th i n t a c t seedlings a n d seedlings w i t h o u t b u d s 
developed p r o f u s e adven t i t i ous r o o t s forming one z o n e above the o t h e r , while samples w i t h o u t 
leaves r e m a i n e d u n d i f f e r e n t i a t e d in the zone of p r i m a r y leaf v a s c u l a r t races . The d e c a p i t a t e d 
seedlings also in i t i a t ed the a d v e n t i t i o u s root f o r m a t i o n in the z o n e cor responding t o t h e 
vascular t r a c e s of p r imary l eaves . F u r t h e r m o r e , t h e a d v e n t i t i o u s r o o t d e v e l o p m e n t on ly 
cont inued i n c r e a s i n g in the two s a m p l e s co r r epond ing to in tac t seedl ings a n d seedlings w i t h o u t 
buds , while i n o the r s the p o s i t i o n remained t h e s a m e . 
The d a t a ob ta ined e x p l a i n t h e hypo thes i s t h a t there are c e r t a i n act ive i n g r e d i e n t s , 
m a y b e h o r m o n a l in na ture , t h e synthes i s and t r a n s l o c a t i o n of w h i c h is mainly c o n t r o l l e d 
b y the p r i m a r y leaves in l ight . Moreover , the p a t h of t r ans loca t ion of t hese u n k n o w n f a c t o r s 
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is definitely t h r o u g h the vascular t r a ce s because of t h e fac t t ha t roo t ing is generally i n i t i a t ed 
in the corners corresponding to t h e s e traces. The presence of a b u d def in i te ly accelera tes 
t h e ra te of r oo t ini t ia t ion, possibly because of t h e subs t i tu t ion of s o m e active ingred ien t 
(unknown) a long w i t h the leaf f a c t o r . I t is d i f f icul t t o assess their re la t ionsh ip which m a y 
b e synergistic or addi t ive . The d i scovery of four new peroxidase e n z y m e s in the pa r t of t h e 
cu t t i ng t h a t p r o d u c e s roots (CHANDRA el al. 1971), which are in a d d i t i o n to, and d i f f e r en t 
f r o m , the th ree a l ready present in t h e hypocotyl , suggests t ha t these leaf and bud f a c t o r s 
possibly in i t ia te t h e synthesis of t h e s e isoenzymes, wh ich might have b e e n responsible for t h e 
d i f ferent ia t ion . 
о 2 2 
I I 
A INTACT SEEDLING 
• BUD REMOVED 
о LEAVES REMOVED 
X DECAPITATED 
TV 
9 10 
NO. OF DAYS 
Fig. 1. Roo t ing in tens i ty in m u n g - bean hypocoty l 
The absence of rooting in d a r k in any s i t u a t i o n m a y be i n t e r p r e t e d as if the leaf a n d 
b u d factors or t h e fu r the r syn thes i s of metabol i tes or enzymes, con t ro l l ed by these f a c t o r s 
responsible for d i f ferent ia t ions , we re inhibi ted. T h e work of KRUL (1968), t h a t the u n c o u p l e r 
like 2, 4- d in i t ropheno l (DNP) p r o m o t e s the f o r m a t i o n of root p r imord ia in the dark, sugges t s 
t h e possible i n v o l v e m e n t of t he uncoup l ing of o x i d a t i v e phosphory la t ion in root i n i t i a t i on . 
Fu r the rmore , f r o m the hypothes is t h a t the o ther uncouplers and inh ib i to r s did not e n h a n c e 
root ing, nor t h e A T P influenced t h e D N P effect, i t seems possible t h a t D N P might be a c t i n g 
indirect ly t o suppress the f o r m a t i o n of repressing prote ins to i n i t i a t e rooting (BLACK — 
RICHARDS 1967). This was ruled o u t because of t h e f a c t t ha t R N A - a n d protein- syn thes i s 
inhibi tors were general ly inh ib i t ing or had no in f luence on root i n i t i a t ion (KRUL 1968). T h e 
work of KRUL (1968) suggests t h a t I A A alone increases root in i t i a t ion in the h y p o c o t y l in 
d a r k and only h ighe r concent ra t ions of IAA wi th D N P become ef fec t ive in increasing r o o t i n g . 
N D P as a r o o t in i t ia t ion fac to r w a s repor ted (KRUL 1968) to be m o r e effect ive t h a n I A A 
in dark b u t b o t h became inef fec t ive when the h y p o c o t y l was t r a n s f e r r e d t o light. H e f u r t h e r 
suggested t h a t I A A might h a v e b e e n involved in t h e metabol ism of t he endogenous r o o t -
p romot ing f a c t o r or acted i n d e p e n d e n t l y as a t r igger ing agent. The possibi l i ty which c a n be 
visualized f r o m the above discussion is t h a t l ight controls the syn thes i s of the endogenous 
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root - p r o m o t i n g f a c t o r or t h e t r a n s l o c a t i o n a n d a c t i v i t y of I A A a s a t r igger ing a g e n t f o r t h e 
roo t i n i t i a t i on . T h e possible m e c h a n i s m involved t h r o u g h the p l a n t o r g a n s in i n i t i a t i ng r o o t i n g 
-n the h y p o c o t y l is still to b e w o r k e d o u t and n e e d s t h o r o u g h i n v e s t i g a t i o n . 
* 
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L I G H T - A N D E L E C T R O N - M I C R O S C O P E STUDY O N T H E E M B R Y O 
SAC O F F I E L D P O P P Y 
T h e o v u l a r s t ruc tu re , h i s t o g e n e t i c c o n d i t i o n s and seed d e v e l o p m e n t of f i e ld p o p p y 
(Papaver rhoeas L.) , as s t u d i e d b y a light m i c r o s c o p e , have b e e n d e a l t wi th i n a n u m b e r of 
p a p e r s ( S O U E G E S 1 9 3 6 , H A S I T S C H K A 1 9 5 6 , R Ö D E R 1 9 5 8 , P A Á L — G R A C Z A 1 9 6 9 ) . O n l y a f e w 
d a t a are a v a i l a b l e (ISRAEL 1964 , DIBOLL 1968) , on the o t h e r h a n d , on t h e e l ec t ron , 
microscopic s t r u c t u r e of t h e o v u l e in var ious p l a n t species. A n d as t o Papaver rhoeas, no 
obse rva t ion h a s been m a d e so f a r . T h e presen t p a p e r describes t h e l i gh t - and e lec t ron- mic ro -
scopic s t r u c t u r e of the fu l ly d e v e l o p e d e m b r y o sac of field p o p p y . 
T h e m a t e r i a l requ i red f o r o u r e x a m i n a t i o n s w a s collected a t t h e stage of n e w - b l o w n 
f lower, a n d o n t h e second a n d f i f t h day a f t e r b l o s s o m i n g , r e s p e c t i v e l y . The l ight- m i c r o s c o p e 
o b s e r v a t i o n s w e r e made on s e c t i o n series f i xed in B o u i n solu t ion a n d imbedded in p a r a f f i n e , 
while t he e l c t ron -mic roscope e x a m i n a t i o n s on u l t r a - t h i n sect ions f i x e d in 2 per c en t b u f f e r e d 
p o t a s s i u m - p e r m a n g a n a t e s o l u t i o n and i m b e d d e d in d u r c u p a n e . 
The o v u l e is bordered b y t w o i n t e g u m e n t s . T h e ou te r i n t e g u m e n t is bui l t u p f r o m t w o 
cell layers of w h i c h the o u t e r l a y e r consists of g r e a t l y enlarged cells i n t h e process of s t ab i l i za -
t ion . The cells of t h e inner l a y e r , o n t he o ther h a n d , a r e still h igh ly m e r i s t e m i c ; i t is f r o m t h e m 
t h a t t he c ry s t a l l i f e rous cells wi l l develop. The i n n e r i n t e g u m e n t c o n s i s t s of t h ree cel l l aye r s . 
The f i rs t l a y e r is a t an a d v a n c e d , t h e thi rd a t a n in i t i a l stage of s t a b i l i z a t i o n . The m i d d l e cell 
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Fig. 1. Ovule of Papaver rhoeas w i t h embryo sac, w i t h hardly visible p l a s m bridges in t h e 
vacuole . (Obj . 40 X , oc. 4 x ) 
l aye r is still mer i s temic . In the cha l axa l p a r t the t issue of the nucellus is of a larger d imens ion , 
while in the mic ropy la r zone d u e to t he growth of t h e embryo sac — r e m a i n s but a few cell 
l ayers thick. T h e cells are stabilized, in t he leucoplasts s t a r ch grains are separa ted . The e igh t -
celled embryo sac is of a Polygonum t y p e . The a n t i p o d e s (three) are m u c h larger t h a n t h e 
cen t ra l cells or t hose of the egg a p p a r a t u s . Light- microscope examinat ions a t a higher ampl i f ica-
t ion reveal p l a s m a f i laments and br idges in the large vacuole of the e m b r y o sac between t h e 
an t ipodes and t h e egg appara tus , wh ich , however, seem to be s t ructureless unde r such condi -
t ions of examina t ion . In many cases t he p lasm prec ip i t a tes during the micro technica l t r e a t m e n t 
a n d shows a th icker - lined s t ruc tu re , t h u s becoming visible. With a d e q u a t e condit ions of 
p repa ra t ion , however , it is only in t h e central vacuo le of the embryo sac, in the d i rec t ion 
of the central cells, t h a t some s t r u c t u r e , suggesting t h e presence of p l a s m , can be obse rved 
(Fig . 1). 
Observa t ions made by an e lec t ron microscope revealed minute character is t ics too in 
t h e vacuole of t h e embryo sac. This large vacuole — besides being f i l led with a milk- l ike 
cell-fluid — seems to be in terwoven w i t h a f ine ne twork of cytoplasm (Fig . 2). The fine t h r e a d s 
of cytoplasm s u r r o u n d slightly e longa ted pentagonal or hexagonal spaces , and at the edges , 
o n t he border of t h e vacuole fo rm a cont inuous p l a s m tube , on the one h a n d , on the o t h e r 
h a n d , a plasmic connect ion develops w i t h the cells su r round ing the e m b r y o sac, and b e t w e e n 
t h e eight cells of t h e embryo sac, w h e r e b y a func t iona l connection is es tab l i shed and, a t t h e 
s a m e t ime, t he t r an spo r t a t i on of n u t r i e n t s ensured. 
Here and t he r e the f ine p l a sm th reads b u n c h toge ther and f o r m t r i angu la r or s q u a r e 
c o m p a c t s t ruc tu res . On the surface , in contac t wi th t h e vacuole, a b o r d e r i n g membrane is 
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2. E lec t ron- microscopic p h o t o of the v a c u o l e of the embryo sac, with a f i ne plasmic 
n e t w o r k and l eucop las t s (2800 x ) 
3. W h e n f a r t h e r magnif ied, in the cy top lasmic s t ructure of t h e vacuole a l a r g e r leno-
plast can be seen with t h r ee s t a r c h grains (9000 X ) 
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Fig. 5. Leucoplas t further magni f ied (30, ООО X ) 
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Fig. 6. P a r t of the endospe rmium (a l ready cellular) with fu l ly developed cell-walls (Obj. 
4 0 X oc. 4 x ) 
f o u n d , which is somewha t th icker t h a n t he f ine th ready s t r u c t u r e in terweaving th i s inner 
p a r t , a n d disclosing two or th ree egg-shaped bodies of darker colour . These show proper t ies 
charac te r i s t i c of s t a rch grains , so the whole s t ruc tu r e is r egarded as a leucoplast , a n d since it 
p r o d u c e s s tarch, can he called amylop las t (Figs 3, 4 and 5). The deve lopment of s t a r c h in the 
e m b r y o sac produces a readi ly mobil izable n u t r i e n t reserve w h i c h is used u p — probably 
early — for the o rgan iza t ion of the endospe rm a n d embryo. 
T h e fine ne twork of cy top lasm disclosed in the embryo sac by electron- microscope 
e x a m i n a t i o n s also p r o m o t e s the f u r t h e r o rgan iza t ion processes, e.g. t h e organizat ion of endo-
s p e r m a n d embryo, b e t t e r t h a n the s t ruc ture less vacuolar sy s t em k n o w n so fa r , n a m e l y the 
f ine c y t o p l a s m ne twork provides a connect ion wi th the cells su r round ing the e m b r y o sac. 
I n t h e vacuole in te rwoven wi th cy top lasm va r ious processes t a k e p l ace ; af ter the fer t i l izat ion 
t he so lub le central nucleus is d r a w n to t he an t ipodes , then unde rgoes a repeated d iv ison, and 
in t h e per imetr ic zone of t he embryo sac, a t t he edge of the vacuole , a nuclear endosperm 
develops . The wall-less nuclei get into t he vacuo la r p a r t i n t e rwoven wi th fine c y t o p l a s m , and 
fo rm a nuclear t a p e t u m . I n t he course of t he f u r t h e r organiza t ion t h e cellular e n d o s p e r m will 
also be formed here, a n d t he f ine s t ruc tu r e of the cy toplasm p r o b a b l y con t r ibu te s to the 
d e v e l o p m e n t of the cell-walls. 
To summarize t he resul t s of our inves t iga t ions , the large v a c u o l e of the embryo sac found 
by t h e l igh t microscope t o be a lmost s t ruc ture less , was shown b y e lec t ron- microscope observa-
t ions t o be interwoven wi th a f ine ne twork of cy top lasm with amy lop l a s t s conta in ing nu t r i en t 
reserves . 
P repa red a t the D e p a r t m e n t of Apllied B o t a n y and His togenes is of the E ö t v ö s Loránd 
Un ive r s i t y , Budapes t 
P . GRACZA, L . F R I D V A L S Z K Y 
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G R O W T H AND N I T R O G E N F I X A T I O N BY B L U E - G R E E N ALGA, T O L Y P O T H R I X 
T E N U I S , AS A F F E C T E D B Y P H O S P H O R U S C O N T E N T O F M E D I A 
The beneficial e f f e c t of n i t rogen- f ix ing blue-green a lgae in paddy soils h a s been ascertain-
ed (ALLEN 1956, WATANABE 1954, 1962, EL-NAWAWY et al. 1958). However , t h e op t imum condi-
t i o n s fo r practical app l i ca t ion in rice f i e l d s have not ye t b e e n sett led. These condi t ions comprise 
t h e add i t ion of d i f f e r e n t chemical fer t i l izers , e.g., n i t rogenous and p h o s p h a t i c fertilizers, 
t y p e of soil and t h e ac t iv i t y of soil mic rof lo ra . Such condi t ions play an i m p o r t a n t role in 
r e n d e r i n g the algal cons t i t uen t s a v a i l a b l e to rice p lan t s . 
The present w o r k was carried o u t as a pre-s tudy of t he effect of p h o s p h o r u s concentra-
t i o n o n the growth of Tolypothrix tenuis and its abi l i ty to f ix a tmosphe r i c n i t rogen in pure 
c u l t u r e s before the app l ica t ion of b lue -g reen algae to p a d d y soils. 
Alga culture: T h e strain of Tolypothrix tenuis u sed was o b t a i n e d f r o m the Nat ional 
I n s t i t u t e of Agr icu l tu ra l Science, N i c h i g a h a r a , Ki tako , Tokyo . 
Medium; T h e bas ic medium of WATANABE et al. (1951), as modi f i ed by EL-NAWAWY 
et al. (1958), was e m p l o y e d , but lacking t h e phosphate source . Each litre of t h e medium contain-
ed : 0 .2 g MgS04 , 0.2 g K , S 0 4 , 0.1 g CaCOg, 2 ml of 1% FeCI3 , 2.0 g glucose, 1.0 ml microele-
m e n t s solution. T h e p H of the m e d i u m was ad jus ted t o 7.4. 
Procedure: T h e exper iments w e r e carried out , in t r ip l ica te in 250 ml — conical f lasks 
c o n t a i n i n g 50 ml— a l iquots of the m e d i u m . After s ter i l izat ion for 15 m i n u t e s a t 15 p.s.i . 
s te r i l ized aliquots of K , H P 0 4 solution were then added to t he flasks u n d e r asept ic condit ions. 
These aliquots were a d d e d to give o n e of the following concent ra t ions of P 2 0 5 ; 0, 12, 36, 60 
a n d 120 ppm. Since t h e basic m e d i u m conta ined 3 p p m of P 2 0 5 due to t h e presence of some 
p h o s p h a t e s in its cons i tuen t s , the f i n a l concent ra t ions of P 2 0 5 were 3, 13, 39, 63 and 123 ppm, 
respec t ive ly . The m e d i a were i nocu l a t ed with a loopfu l inocula of Tolypothrix tenuis f r o m 
a s l a n t culture (21 d a y s age) and i n c u b a t e d under b o t h direct and ind i rec t sunl ight at t he 
l a b o r a t o r y at 25—35 °C. After an e igh t -week incubat ion, t h e algal g rowth was f i l tered, washed, 
d r i e d and weighed. 
The total n i t r o g e n in the a lga l g rowth was de t e rmined by t he semi-micro Kje ldah l 
m e t h o d . Soluble n i t r o g e n in the f i l t r a t e w a s determined b y a method given b y JACKSON (1958). 
T h e to ta l P 2 0 5 c o n t e n t of the alga g r o w t h was d e t e r m i n e d by the m e t h o d of JOHNSON — 
U L R I C H ( 1 9 5 9 ) . 
Effect of P 2 0 5 concentra t ion o n growth of Tolypothrix tenuis a n d i ts ability to f ix 
n i t r ogen : Consulting Table 1, there is a n obvious increase in the dry we igh t of the alga, wi th 
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Table 1 
Effect of P,05 concentration on the growth of T. tenuis and its efficiency in fixing nitrogen 
P 2 O s con-
centrat ion 
p p m 
Dry weigh t 
alga g/1 
m e d i u m 
Total nitrog 
ilam 
mg/l 
medium 
en in algal 
en ts 
% 
Soluble N 
mg/l 
T o t a l N 
f ixed ppm 
N fixed % 
144.4* 
3 1 .2 56 .4 4 . 7 2 .7 5 9 . 1 4 0 . 9 
15 2 . 2 136.4 6 . 2 6 .6 1 4 3 . 0 9 9 . 3 
3 9 1 .9 133.0 7 . 0 11 .4 1 4 4 . 4 * 1 0 0 . 0 
6 3 2 . 1 126.0 6 . 0 9 .4 1 3 5 . 4 9 3 . 8 
1 2 3 1 .7 102.0 6 . 0 5.2 1 0 7 . 2 7 4 . 2 
* 144.4 = m a x i m u m T . N . f ixed in t h e e x p e r i m e n t 
the inc rease in t h e c o n c e n t r a t i o n of P 2 0 s f r o m 3 p p m to 123 p p m . A t 123 p p m P 2 0 5 t h e algal 
g rowth w a s re la t ive ly lower t h a n t h a t a t t h e p r e c e d i n g c o n c e n t r a t i o n of 63 p p m . T h e n i t r o g e n 
fixed b y t h e a lgae r eached a m a x i m u m w i t h 15 p p m P 2 0 5 (143 p p m N ) wi thou t a s i g n i f i c a n t 
d i f fe rence f r o m t h a t o b t a i n e d w i th 39 p p m P 2 0 5 (144 p p m N ) ; a b o v e which a p r o n o u n c e d 
r e d u c t i o n in N f i x a t i o n t o o k p lace . The d e p r e s s i n g ef fec t was m o r e obv ious on t h e p e r c e n t a g e 
of t he n i t r o g e n f ixed t h a n t h e t o t a l g rowth of t h e alga. The n i t r o g e n f ixed in t h e p r e s e n c e of 
123 P , 0 5 a m o u n t e d to 7 4 . 2 % of t h a t o b t a i n e d w i t h 39 p p m . 
E f f e c t of added P 2 0 5 on t he algal f i l a m e n t s ' con ten t of P 2 O s . The d a t a p r e s e n t e d in 
Table 2 i n d i c a t e d t h a t t h e a lgae could u t i l i ze increased c o n c e n t r a t i o n s of P 2 0 5 . T h i s was 
Table 2 
Effect of variation of P,0- in the medium on dry weight and total Р
г
О
ь
 in algal filaments 
Cone, of PAOB 
in t he m e d i u m 
(ppm) 
Dry wt. of 
»'g» (g/1) 
P ,0 , in 
To ta l (mg) 
alga 
% 
3 1.2 1 .18 0 . 0 9 8 
15 2.2 5 .25 0 . 2 4 3 
3 9 1.9 6 . 3 3 0 . 3 3 3 
6 3 2 .1 9 . 6 6 0 . 4 6 0 
1 2 3 1.7 9 . 6 2 0 . 5 6 6 
evidenced b y t h e P 2 0 5 c o n t e n t of those algal f i l a m e n t s , where t h e pe rcen tage was 0 . 098 and 
0.566 in t h e p re sence of 3 a n d 123 p p m of P 2 0 5 , r e spec t ive ly . 
T h e p r e v i o u s series of l a b o r a t o r y , p o t a n d f i e l d s tudies on b l u e - g r e e n alga, Tolypolhrix 
tenuis, s h o w e d t h a t th is a lga i nc rea se s the yield of r i ce a n d soil n i t r o g e n . However , a n a d d i t i o n of 
ca lc ium s u p e r p h o s p h a t e a p p a r e n t l y res t r ic ted n i t r o g e n f ixa t ion (ABOU EL-FADL et al 1964, 
1 9 6 7 ) . 
T h i s p h e n o m e n o n h a d b e e n in t e rp re t ed as p r o b a b l y due to t h e tox ic i ty of t h e h y d r o g e n 
sulphide w h i c h m a y be p r o d u c e d th rough t h e mic rob i a l r e d u c t i o n of t he s u l p h a t e p r e s e n t 
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in calc ium s u p e r p h o s p h a t e (Авои EL-FADL et al. 1964). W o r k i n g with l a b o r a t o r y mixed cu l tu res 
of algae, it was f o u n d t h a t high levels of P 2 0 5 (90—180 LLm) favoured g r o w t h of the green 
a lgae , while depressed growth of the b lue-green algae ( А в о и EL-FADL et al. 1967). 
The present s t u d y on the ef fec t of P 2 0 5 on a p u r e cu l tu re of Tolypothrix tenuis showed 
t h a t the growth of t h i s organism a n d i t s ability to f i x n i t rogen increased considerably w i t h 
increasing amoun t s of P 2 0 5 from 15 t o 63 ppm. In the p r e s e n c e of 123 p p m of P 2 0 6 , both g r o w t h 
a n d nitrogen f i x a t i o n were decreased. However , there w a s no relation b e t w e e n the depressing 
e f f e c t of a high c o n c e n t r a t i o n of P 2 0 5 a n d the p h o s p h o r u s consumption b y t h e alga. The P 2 0 5 
c o n t e n t s of the a l g a f i laments were s h o w n to bear a de f in i t e re la t ionship to the avai lable 
P 2 0 5 in the med ia . TAHA (1963) f o u n d a similar e f fec t of P 2 0 5 on t he g r o w t h and n i t rogen 
f i x a t i o n of the a l g a e Hapalosiphon fontinalis, Anabaena variabilis and Calothrix elenkinii; 
a significant dec rease in their g rowth w a s noticed w h e n t h e P 2 0 5 concen t r a t ion in the m e d i a 
increased f rom 8 t o 79.2 ppm. 
However, as t h e level of P 2 0 5 in U A R soil is a b o u t 25 ppm, thus t h e b a d effect of re la-
t ive ly high a m o u n t s of P is not due t o i ts bad effect o n t h e nitrogen f i x i n g blue-green algae, 
b u t to its higher compa tab i l i t y w i t h o the r compet ing micro-orgamisms. 
As the role of phosphorus in t h e process of n i t r o g e n f ixat ion by b lue green-algae is still 
unc lea r , a t t en t ion m u s t be given to t h e following cons idera t ions : 
a) The r e s p o n s e of rice to p h o s p h o r u s app l i ca t i on is not s ign i f ican t in most cases, 
especially when i t is preceded by w h e a t or barley (GRACIE—KHALIL 1948). On the o t h e r 
h a n d , rice p receded b y legumes was f o u n d to give m o r e yield when fer t i l ized with n i t rogen 
t h a n when fer t i l ized w i t h both N a n d P . The s i tuat ion is n o t the same w h e n considering p a d d y 
non-legumes a n d t h u s it is r e c o m m e n d e d not to use phosphorus for p a d d y af ter l egumes 
( E I D et al. 1 9 6 2 ) . 
b) Several t r i a l s have been m a d e for a rel iable chemical me thod fo r determining t h e 
avai lable f rac t ion of soil phosphorus . Such a m e t h o d would be a g rea t aid in assaying soil 
f e r t i l i ty with r e g a r d t o phosphorus (EID et al. 1962a). 
c) The p e n e t r a t i o n of p h o s p h a t e in the soil is ni l , since most of t h e Egyp t i an soils 
a r e known to h a v e considerable a m o u n t s of calc ium ca rbona te and soluble calcium. T h u s 
t h e efficiency of supe rphospha t e fe r t i l i za t ion is expec t ed to increase if p laced as pillets closer 
t o t he root region (EID et al. 1962b). 
I t was r e p o r t e d t h a t 80 per c e n t of the ni t rogen f i x a t i o n by the a lgae t akes place d u r i n g 
t h e f irs t 4 weeks t h a t succeed the t r an sp l an t a t i on of t h e rice seedlings a n d the inocula t ion 
w i t h the algae (DEMANDEL 1956). T h u s , it is possible t o delay the t i m e of supe rphospha te 
applicat ion up t o 4 weeks after t r a n s p l a n t i n g , to avoid i t s ha rmfu l effect o n the nitrogen f i xa -
t ion by the a lgae . Th i s r ecommenda t ion is app roved b y the p lant nu t r i t ion i s t s , as i t will 
g ive the same e f f e c t on rice yield. 
Faced w i t h t h e a fore-ment ioned findings, s o m e field expe r imen t s seem necessary . 
T h e status of t h e avai lable p h o s p h o r u s of the soil, t h e calcium s u p e r p h o s p h a t e ef fects in 
mov ing between soil horizons, t he t i m e and ra te of superphospha te app l ica t ion and ce r t a in 
microbiological ac t iv i t i es , etc., m u s t be inves t iga ted . 
* 
Prepared a t t h e Agricultural Microbiology R e s e a r c h Division, Minis t ry of Agr icu l ture , 
Cairo. 
A . S . E L - N A W A W Y , R . M . K A M A L , M . A . E L - F A D L 
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F R U I T - B O D Y P R O D U C T I O N O F A G R O C Y B E A E G E R I T A ( B R I G ) 
S I N G O N C U L T U R E M E D I A O F V A R I O U S N I T R O G E N S O U R C E S 
T h e Agrocybe aegerita is a t a s t e f u l edible m u s h r o o m which, a l t h o u g h less k n o w n i n 
H u n g a r y , occurs in t h e sou the rn r eg ions in g roups m a i n l y on popla r a n d wi l low t r u n k s f r o m 
spr ing t o a u t u m n . T h e pi leus is of 3 — 1 0 cm d i a m e t e r , ye l lowish- rus ty o r ye l l owi sh -b rown 
co lour w i t h w h i t i s h , occasional ly s p l i t t i n g edges a n d a m o r e or less w r i n k l e d sur face . T h e l a -
m a l l a e a re pa l e ye l low a n d l a t e r b e c o m e b r o w n . T h e s t a l k is 5—15 c m in l e n g t h , 6—15 m m in 
d i a m e t e r , ve i led , w h i t e , t h o u g h b r o w n i s h a t t h e base , t h e u p p e r p a r t is f i b r o u s , whi le t he l ower 
p a r t is cove red w i t h scales. T h e f l e sh is w h i t e b u t a t t h e base , inside t h e s t a l k , b r o w n i s h a n d 
t o u g h . T h e s p o r a n g e is pa le b r o w n i s h , e l l ip t ic or k i d n e y - s h a p e d , s m o o t h , 9 — 1 1 x 6 — 7 m i c r o n 
in size, w i t h a h a r d l y visible m i c r o p y l e ; t h e spores a r e of d a r k d i r ty b r o w n i s h colour a n d a 
special smel l (BOHUS—KALMÁR—UBRIZSY 1951, HENNIG 1967). T h e m u s h r o o m is g r o w n 
iu China in a so-cal led semi -cu l tu re , whi le in I t a l y m a i n l y on p o p l a r t r u n k s (SINGER 
1961). Since t h e possibi l i t ies of u t i l i z a t i o n a re g iven in H u n g a r y , t he p r e s e n t p a p e r is a i m e d 
a t p r o v i d i n g i n f o r m a t i o n on t h e c h a r a c t e r i s t i c s of t h e m u s h r o o m . T h e e x a m i n e d s t r a i n of 
Agrocybe aegerita w a s s tud ied u n d e r l a b o r a t o r y c o n d i t i o n s on a l iquid a g a r - c u l t u r e m e d i u m 
of 150 ml p l aced in a 500 ml E r l e n m e y e r t e s t - t u b e , w i t h t e n d i f fe ren t ( e igh t i n o r g a n i c a n d t w o 
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organic) n i t rogen sources, accord ing to the fol lowing aspects: 1. T h e t ime the m u s h r o o m took 
to overgrow the surface of t he cu l t u r e medium 2. T h e t ime f rom which , the number of per iods 
and the t ime to which it deve loped f rui t bodies dur ing the s i x ty d a y s of the expe r imen t 
3. The n u m b e r of normal and a b n o r m a l frui t bodies produced in t he f i r s t wave and t h r o u g h o u t 
the whole per iod of examina t ion 4. The degree t o which the init ial hydrogen- ion concen t ra t ion 
of the cul ture m e d i u m changed b y the end of t he exper iment as a resul t of not h a v i n g been 
stabilized wi th a buffer . 
We found earlier t h a t t h i s fungus strain h a d of ten p roduced f ru i t bodies in t e s t - t ubes 
conta ining var ious culture m e d i a , therefore we considered it su i t ab le for being used as a model 
for s tudying t he f ru i t - body p r o d u c t i o n of basidial fungi . By our work we wish to c o n t r i b u t e 
to the knowledge of the n i t rogen tu rnover of t he f u n g u s s t ra in s t u d i e d . 
No d a t a have been f o u n d in the l i t e r a tu re available on t h e nitrogen t u r n o v e r of 
Agrocybe aegerita. On the o t h e r h a n d , many publ ica t ions give a c c o u n t of the ni t rogen uti l iza-
t ion of o the r fungi . We refer here to papers b y TRESCHOW (1944), CASIMIR—HEINEMANN 
( 1 9 5 3 ) , B O H U S — H E L T A Y — W O N N E S C H ( 1 9 5 4 ) , a s w e l l a s t o t h e o u t s t a n d i n g w o r k o f B O H U S 
(1960) which all deal with t h e ni t rogen ut i l iza t ion of Agaricus bisporus (Lange) Sing. too. 
Dry- m a t t e r product ion on v a r i o u s sources of n i t rogen was s tud ied b y LAIHO (1970) in Paxillus 
involutus (Betsch) Fr . , and b y HACSKAYLO—LILLY—BARNETT (1954) in four teen basidial 
fungi . As for t he cul t ivated m u s h r o o m s , man has obvious ly b e c o m e qui te famil iar w i t h their 
nu t r i en t t u r n o v e r . 
A su rvey of the l i t e r a t u r e has made it c lear t h a t — since in the nitrogen t u r n o v e r of 
basidial fung i very few cor re la t ions are known reliably — i t w o u l d be useful to s t u d y this 
process in o the r groups, such as in the group of the so-called wood-des t roying fung i too. 
The examined fungus Agrocybe aegerita (Brig) Sing has n u m e r o u s synonimous names , 
such as A. cylindracea (DC. 1815 ex Fr. 1831) R . Maire 1938, A. brigantii Fr. 1863, Pholiota 
cylindracea F r . , P. aegerita Br i f . , P. pudica Fr . (MICHAEL—HENNIG 1967,- BOHUS — KALMÁR— 
UBRIZSY 1951, SINGER 1961). According to the t a x o n o m y r e c o m m e n d e d by UBRIZSY—VÖRÖS 
(1964) it is classified into t h e fami ly of Agaricaceae, order of Agaricales, collective order of 
Hymenomycetes, subclass of Homobasidiomycetes, class of Basidiomycetes, s u b - p h y l u m of 
Eumycotina a n d phy lum of Mycola. 
The examined f u n g u s s t r a in was developed f rom the pseudo- t i ssues of t h e mycel ium. 
The cul ture is main ta ined in ou r laboratory u n d e r the name Aae . s t ra in No. 8. on a mal ted 
agar -s lan t -cu l ture medium label led 32/1 (Table 1). 
The l iquid agar c u l t u r e media used in t h e exper iment a re presented in Tab le 1. On 
the d i f f e r en t cul ture media t h e amoun t of the ni t rogen source was f ixed at a concen t ra t ion 
of 425 mg N/l i t . in each case. E r l enmayer t e s t - t u b e s of 500 ml capac i t y were fil led, each with 
150 ml of t h e cul ture m e d i u m . The t e s t - tubes were closed w i t h co t ton plugs according to 
the m e t h o d used in microbiology. The cu l ture medium was steri l ized for 30 m i n u t e s a t an 
overpressure of 1 a tmosphe re . The urea used for t he cul ture m e d i u m No. 26/10 was sterilized 
cold, by f i l t e r ing it t h rough a Seitz E K fi l ter . 
In t r e a t m e n t s 26/1, 26/2, 26/4, 26/5 ( N H , ) + ion, in t r e a t m e n t 26/3 ( N H 4 ) + a n d N 0 3 " 
ions, in t r e a t m e n t s 26/6, 26/7, 26/8 N 0 3 - ion, in t r e a tmen t s 26/9 and 26/10 the N H 2 group 
represented t he source of n i t rogen . As regards t he other n u t r i e n t sources, the cu l t u r e media 
were ident ical . As usual, t h e p repa red cul ture media were inocu la ted at the cen t r e with a 
piece of myce l ium- in te rwoven agar t aken f r o m t h e 1 0 - d a y old m a l t e d agar-s lant cu l tu re 32/1 
of the s t ra in Aae. No. 8, w i t h f o u r replications each. The cu l tu res were incubated on a labora-
tory tab le a t 22 °C room t e m p e r a t u r e , in n a t u r a l disperse d a y l i g h t and in dark a t n igh t . The 
free surface of the cul ture m e d i a in the t e s t - tubes was a to ta l area of 3318 mm2 , while t he surface 
area of t he inoculum was 19.6 mm 2 . Thus a c i rcular surface of 3299 mm2 of cu l tu re medium 
was avai lable for the i n o c u l u m to grow on. 
Acta Agronomica Acadcmiac Scientiarum Hungaricae 23. 1974 
Table 1 
Composition of culture media used in the experiment 
Culture m e d i u m un i t . 
N u m b e r s of cu l tu re media 
26/1 26/2 26/3 26/4 26/5 26/6 26/7 26/8 26/9 26/10 32/1* 
malt extract g 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 
( N H 4 ) , H P 0 4 g 2.00 — — — — — — — — — — 
N H 4 H , P O 4 g — 3.49 — — — — — — — — — 
N H 4 N O 3 g — — 1.21 — — — _ _ — — _ 
NH4CI g — — — 1.59 — — _ — 
(NH 4 ) 2 S0 4 g — — — — 2.00 — — — — — 2.00 
N a N 0 3 g — — — — — 2.58 — — — — — 
K N 0 3 g — — — — — — 3.06 _ — — — 
Ca(N03)2 g — — — — — — — 2.49 — — — 
Richter peptone g - — — — — — — — 3.50 — — 
urea g — - - — — — — — — 0.91 — 
K H 2 P 0 4 g 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 2.00 
K 2 H P 0 4 g 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 — 
MgS04 • 7H„0 g 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 
NaCl g — - - — — — — • — — — 0.10 
CaCl2 g — — — — — — — — — — 0.10 
0.1% ZnS0 4 ml — — — — — — — _ — — 0.50 
1 % F e S 0 4 ml — — — — — — — — — _ 1 . 0 0 
1 % MnCl2 ml — — — — — — — _ — — 1 . 0 0 
0.01% CuS0 4 ml 
— — — — — — — — — — 1 . 0 0 
agar-agar g 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 20.00 
distilled water 1 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 
p H 6.10 6.10 6.10 6.10 6.10 6.10 6.10 6.10 6.10 6.10 5.50 
* Culture medium used for the maintenance of the Agrocybe aegerita strain Aae. No. 8. 
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The cultures were checked every d a y . The d iamete r of the thalli was regularly measured 
u p t o t he time they t o t a l l y covered t h e f r ee surface. We followed each t e s t - t u b e with a t t en t ion 
t o f i n d out whether t h e growth of t h e t h a l l u m was of a n aerial myce l ium or submersed t y p e . 
T h e t i m e the frui t bod ie s appeared, t h e pilei opened and t h e cul tures became r ipe, was regis tered, 
t h e n t h e fruit bodies r emoved and c o u n t e d under s ter i le condi t ions . Cul tures in which t h e 
l a r g e proport ion of t h e pilei were n o r m a l l y spread, were considered m a t u r e . The removed 
m u s h r o o m s were dr ied a t 105 °C, a n d t h e i r dry weight de t e rmined separa te ly for each t e s t - t ube 
in m g dry mat te r /150 ml cul ture m e d i u m . 
Deformed m u s h r o o m s di f fer ing f r o m the normal ones were considered abnormal a n d 
c o u n t e d separately; t h e i r da ta are also presented sepa ra te ly . However , t he abnormal mush-
r o o m s are included, b o t h in the t o t a l n u m b e r and we igh t of the mush rooms . At the end of 
t h e exper iment t he p H of the cu l tu re m e d i u m was e lec t rometr ica l ly measu red and registered 
f o r each cuture. T h e per iod of the e x p e r i m e n t was 60 d a y s dur ing which t he mushrooms were 
r e g u l a r l y picked a n d t he i r da ta processed . F rom the resu l t s of measur ing f u r t h e r q u a n t i t a t i v e 
p r o p e r t i e s were es tab l i shed by ca lcula t ions . 
From the d a t a obta ined b y measu r ing and calculat ions , t h e b iometr ica l analysis of 
t h e experiment was car r ied out accord ing to SVÁB (1967). F r o m this po in t of view the experi-
m e n t was regarded as a un i fac tor ia l model — for only t he qua l i ty of t he ni trogen source 
w a s different in t h e t r e a t m e n t s -— a r r a n g e d in a r a n d o m block design — as the tes t - tubes were 
i n c u b a t e d in a r a n d o m block design a t t h e same place, u n d e r ident ical condi t ions — generally 
w i t h four , and in t w o t r e a t m e n t s w i t h th ree repl icat ions pe r t r e a t m e n t . 
The inocula ted pieces began t o g row within 1—2 days . The f ree sur face of the avai lable 
c u l t u r e medium was overgrown in 13 d a y s in the case of n ine ni t rogen sources by aerial mycelia , 
o n t h e Ca(N03)2 N-source in a s u b m e r s e d way; the aerial t y p e developed a th ick cover of myce-
l i u m , the submersed t y p e a thin aer ia l and a thick submersed myce l ium. The average n u m b e r 
of incubat ion days r equ i red for t he cu l tu res to overgrow the free sur face of t he cul ture media , 
a s well as the t y p e s of the thalli deve loped , are p re sen ted in Table 2. Signif icant differences 
b e t w e e n the e x p e r i m e n t a l results as a response to va r ious N sources were found at the level 
of P = 1%. The s h o r t e s t period in which the cu l tu res overgrew the sur face of t he cu l ture 
m e d i u m was 9—9.5 d a y s of i ncuba t ion , wi th K N 0 3 , N H 2 C O N H 2 a n d N a N 0 3 used as n i t rogen 
sources ; in the case of t h e other N sources the number of incuba t ion days required was 10.5—13. 
A s regards the v a l u e of S. D. 5 % = 0.82, the effect of N sources on t he r a t e a t which the cul-
t u r e s overgrew t h e sur face of the m e d i u m , was ident ical wi th cu l ture media containing K N 0 3 , 
N H 2 C O N H 2 and N a 2 N 0 3 , as well as o n the Richter p e p t o n e cul ture med ia containing NH4C1, 
( N H 4 ) 2 S 0 4 , ( N H 4 ) 2 H P 0 4 , N H 4 H 2 P 0 4 , N H 4 N 0 3 . T h e s ignif icant ly lowest ra te of g rowth 
f o u n d on the c u l t u r e med ium C a ( ] \ 0 3 ) 2 was not obse rved wi th o the r cu l ture media , b u t t he 
c h a r a c t e r of the t h a l l u m as c o m p a r e d to t h a t of t h e o t h e r t r e a t m e n t s was submersed here . 
I t was remarkable t h a t the organic n i t rogen a lways increased t h e r a t e of g rowth , whereas 
t h e N 0 3 ~ ni t rogen when occurr ing w i t h K+ or N a + increased, while w i t h N H ä + and Ca + + 
decreased it. T h e N H 4 + cation s ign i f ican t ly slowed d o w n the g r o w t h of the cul tures even 
in t h e presence of N 0 3 ~ when c o m p a r e d with the resu l t s ob ta ined in t he case of the o t h e r 
N 0 3 ~ forms. This, however , only c a u s e d a 1—2 days ' loss of t ime in overgrowing the f ree sur face 
of t h e culture m e d i u m . The e x a m i n e d two sources of organic n i t rogen did not show the same 
b e h a v i o u r as r e g a r d s t he growth of t h e mycel ium. F r o m the po in t of view of product ion a n d 
f e rmen ta t i on t echno logy , the e f fec t of the ni trogen sources K N 0 3 , N H 2 C O N H 2 and N a N 0 3 
is considered m o r e favourab le t h a n t h a t of the o the r n i t rogen sources applied. I t was f o u n d , 
f u r t h e r , tha t , while according to TRESCHOW (1944) and B o n u s et al. (1954), the Agaricus bisporus 
d i d n o t utilize t h e N 0 3 ~ ni t rogen source when developing t he myce l ium, Agrocybe aegerita 
m a d e a good use of t h e N 0 3 ~ n i t rogen as well. Otherwise , the s t ra in s tud ied by us used ( N H 4 ) + 
a n d organic n i t r o g e n for the g r o w t h of the mycelium in t h e same way as Agaricus bisporus d id . 
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Table 2 
Average number of incubation days required for the cultures to overgrow the free surface of the 
culture medium, and character of the developed thallum on the different N sources 
Trea tmen t Resu l t 
Cu l tu re medium 
n u m b e r N-source 
Number of incuba t ion 
days X Character of t h e t h a l l u m 
26/7 K N 0 3 9.0 aerial mycelium 
thick hyphae 
26/10 N H 2 C O N H 2 9.0 aerial mycelium 
thick hyphae 
26/6 N a N 0 3 9.5 aerial mycelium 
thick hyphae 
26/4 NH4C1 10.5 aerial mycelium 
thick hyphae 
26/5 ( N H 4 ) 2 S 0 4 10.5 aerial mycelium 
thick hyphae 
26/1 ( N H 4 ) 2 H P 0 4 1 1 . 0 aerial mycelium 
thick hyphae 
26/2 N H 4 H 2 P 0 4 1 1 . 0 aerial mycelium 
thick hyphae 
26/3 N H 4 N 0 3 11 0 aerial mycelium 
thick hyphae 
26/9 Richter peptone 1 1 . 0 aerial mycelium 
thick hyphae 
26/8 Ca(N0 3 ) 2 13.0 submersed 
thick hyphae 
SD 5 % 0.818 
During the s ix ty days of the expe r imen t fruit bodies developed in a lmos t every culture-
On the culture med ium containing C a ( N 0 3 ) 2 as nitrogen source the strain used in the experi-
m e n t did not become f ru i t ing in any cu l tu re . In the f ru i t ing cultures the f ru i t bodies appeared 
periodically, more t h a n once in 37—38 cases, except for one culture (one repl icat ion) in one 
of t he t rea tments . T h e f i rs t ripe f ru i t bodies were picked between the 23rd and 44th days 
of incubat ion. The incuba t ion time requ i red for the first f r u i t bodies to appea r on a given cul-
ture subs t ra te is an impor tan t character is t ic of the mushroom. Table 3 shows the days of 
incuba t ion required for the first f rui t bodies to at ta in picking ma tu r i ty in the case of the different 
n i t rogen sources. W h e n analysing the d a t a relative to t he value S. D. 5 % = 4.23—4.57, we 
found t h a t the average picking time of t h e f i rs t yield did no t vary signif icantly on the eight 
sources of nitrogen; i t was between t h e incubation days of 24.5—26.0. W i t h the N source 
N H 2 C O N H 2 the f ru i t bodies of the f i rs t f ru i t ing period were picked on the 31st day of incuba-
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Table 3 
Average time (number of incubation days) of the appearance and picking of the first wave of 
production on the different nitrogen sources 
T r e a t m e n t Resul t 
Cu l tu re medium 
Number of i n c u b a t i o n 
number N-source 
days J 
26/7 KNOG 24.5 
26/2 N H 4 H 2 P O 4 25.0 
26/3 N H 4 N O 3 25.0 
26/4 NH 4 CI 25.0* 
26/5 ( N H 4 ) 2 S 0 4 25.0 
26/1 ( N H 4 ) 2 H P 0 4 25.3* 
26/9 Rich te r peptone 25.5 
26/6 NaNOg 26.0 
26/10 N H 2 C O N H 2 31.0 
26/8 Ca(N0 3 ) 2 did not turn in to bearing 
S D 6 % 4.23** 
4.57*** 
* t r ea tmen t wi th an insufficient n u m b e r of da ta 
** when comparing t r ea tmen t s wi th a ful l number of d a t a 
*** when comparing t r e a t m e n t s wi th deficient data, as well as those with ful l and defi-
cient da t a , respectively. 
t ion on an average, t h a t is, a f t e r a time of cul tur ing significantly longer than the fo rmer ones 
even a t t he level of P = 1% . In general, cu l ture media on wh ich the first f ru i t ing period is 
shorter are more favourable f r o m the point of view of p roduc t ion technology. In th i s respect 
K N O S , N H 4 H 2 P 0 4 , N H 4 N 0 3 , N H 4 C 1 , ( N H 4 ) 2 S 0 4 I ( N H 4 ) 2 H P 0 4 , R i c h t e r p e p t o n e N A N 0 3 
were identical as nitrogen sources and more favourable then N H 2 C O N H 2 which caused A later 
development of f ru i t bodies. As it was ment ioned before, N H , C O N H 2 was one of t he most 
eff icient nitrogen sources in promoting the cultures to overgrow the surface of t h e culture 
medium, and the ten t r e a t m e n t s produced resul ts significantly classifiable into t h r ee groups. 
The length of t ime wi th in a longer growing period — in t he present case 60 days — 
during which f ru i t bodies can be picked f r o m the different c u l t u r e substrates, is an impor tan t 
aspect in growing mushrooms . I t would be useless to judge t h i s property irrespective of the 
o ther qual i ta t ive features . T h e average t ime of t he last ripe f r u i t bodies appear ing and being 
picked, as expressed in t h e number of incuba t ion days, requ i red on an average, is presented 
in Table 4. During the 60 d a y s of the exper iment the last f r u i t bodies were picked f rom the 
di f ferent cultures between t h e 25th and 60th day of incubat ion. Significant differences in this 
respect were found be tween the average resul ts of the d i f fe ren t N source t r e a t m e n t s at the 
level of P = 1%. As regards t he values of S. D.
 5o/0 = 8.63—9.32, the exper iment made the 
following observations possible. F rom the cul ture medium con ta in in g N H 4 H 2 P 0 4 t he last f rui t 
bodies were picked on t h e 30th day of incuba t ion on an average . I t was from th is t rea tment 
t h a t f ru i t bodies were p icked significantly over the shortest per iod. From the cu l ture media 
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Table 4 
y ver age time ( number of incubation days ) of the appearance and picking of the last wave of 
production on the different nitrogen sources 
T r e a t m e n t Resu l t 
C u l t u r e medium 
Number of i n c u b a t i o n 
number N-source 
days x 
26/2 N H 4 H 2 P O 4 30.00 
26/1 ( N H 4 ) 2 H P 0 4 42.67* 
26/4 NH 4 CI 45.33* 
26/6 N a N 0 3 46.25 
26/10 N H 2 C O N H 2 51.00 
26/3 N H 4 N O 3 55.25 
26/7 K N 0 3 56.25 
26/9 Rich te r peptone 57.00 
26/5 ( N H 4 ) 2 S 0 4 58.25 
26/8 Ca(N0 3 ) 2 did not turn in to bearing 
: SD*% 8.63** 
9.319*** 
* t r ea tmen t with an insufficient n u m b e r of data 
** when comparing t r e a t m e n t s wi th a ful l number of d a t a 
*** when comparing t r e a t m e n t s with def ic ient data, as well as those with fu l l and defi-
cient da t a , respectively 
containing ( N H 4 ) 2 H P 0 4 , NH4C1, N a N 0 3 and NH 2 CONH 2 , respect ively , fruit bodies of the 
last f ru i t ing period were p icked between the incuba t ion days of 42.67 and 51 on t h e average 
of the t r ea tmen t s . There were no significant differences between t h e results obta ined with the 
lat ter cul ture media. On t h e cul ture med ium containing N H 2 C O N H 2 the last f r u i t bodies 
occurred on the 51st day of incubat ion on an average. I t was on ly the result ob t a ined with 
N H 4 H 2 P 0 4 as nitrogen source t h a t differed — being l ower—sign i f i can t l y f rom t h e former 
one. Wi th NH 2 CONH 2 , N H 4 N 0 3 , K N 0 3 , R i c h t e r peptone, and ( N H 4 ) 2 S 0 4 used as nitrogen 
sources t he las t f rui t bodies were picked b e t w e e n the incubat ion days of 51—58.25 on the 
average of t he t reatments . On these culture med ia the effects of t r e a t m e n t s could be regarded 
as identical . The nitrogen source N H 2 C O N H 2 showed the same e f f ec t as the n i t rogen sources 
of all the t r e a t m e n t s studied a n d produced f r u i t bodies, except fo r t h e culture m e d i u m contain-
ing N H 4 H 2 P 0 4 as a ni t rogen source, where t h e period of f ruc t i f i ca t ion was significantly 
shorter. In comparison wi th t h e nitrogen sources ( N H 4 ) 2 H P 0 4 , NH4C1 and N a N 0 3 , the 
N H 4 H 2 P 0 4 t r ea tmen t p roduced f ru i t bodies over a significantly shorter , while t h e N H 4 N 0 3  
K N 0 3 R ich t e r peptone and ( N H 4 ) 2 S 0 4 t r e a t m e n t s over a longer pe r iod . On the cu l tu re medium 
containing ( N H 4 ) + cation t h e cultures generally produced f ru i t bodies over a re la t ive ly short 
period, except the ( H N 4 ) 2 S 0 4 t rea tment . 
Dur ing the 60 days of t he experiment fructif icat ion genera l ly occurred periodical ly, 
on more t h a n one occasion. T h e number of f ru i t i ng periods obse rved with var ious nitrogen 
sources is an impor tant character is t ic of the d i f fe ren t mushroom- a n d culture- medium combina-
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Table 5 
Average number of production waves in the case of different nitrogen sources used 
R e s u l t 
Cul ture m e d i u m 
n u m b e r N-source 
26/2 
26/10 
26/4 
26/1 
26/6 
26/5 
26/3 
26/9 
26/7 
26/8 
NH 4 H 2 PO 4 
NH 2 CONH 2 
NH4CI 
( N H 4 ) 2 H P 0 4 
NaN0 3 
(NH 4 ) 2 S0 4 
NH 4NO 3 
Richter p e p t o n e 
K N 0 3 
Ca(N03)2 
SD 
N u m b e r of p roduc t ion 
waves i 
1.50 
2.25 
2.33* 
2.67* 
3.00 
3.25 
4.50 
4.75 
6.25 
did no t t u r n into bearing 
1.238** 
1.338*** 
* t r ea tmen t wi th an insuf f ic ien t number of d a t a 
* when compar ing t r ea tmen t s w i t h a full n u m b e r of data 
*** when compar ing t r ea tments w i t h deficient d a t a , as well as t hose wi th full and def i -
c ien t da ta , respectively. 
t ions . The average n u m b e r of f ru i t i ng periods found in our exper iment wi th the d i f ferent 
n i t rogen source used is shown in Tab l e 5. Cultures p roduc ing fruit bodies were found to h a v e 
1—7 periods of f ruc t i f ica t ion . S ign i f ican t differences be tween the average results of t r e a t -
m e n t s were found a t t he level of P = 1 % . As regards t h e value of S. D. s % = 1.24—1.34, t h e 
resu l t s of the exper iments will be discussed as follows. 
From culture media conta ining N H 4 H 2 P 0 4 , N H 2 C O N H 2 , NH4C1, ( N H 4 ) 2 H P 0 4 as 
n i t rogen sources, f r u i t bodies were p i c k e d in the period 1.5—2.67; no s ign i f i can t differences 
were found between the results of these t rea tments . Nor were there any s ign i f ican t differences 
be tween the resul ts obtained with t h e following n i t rogen sources: N H 2 C O N H 2 , NH4C1, 
( N H 4 ) 2 H P 0 4 , N a N 0 3 , (NH 4 ) 2 S0 4 (p roduc ing fruit bodies in the period of 2.25—3.23), as well 
a s N H 4 N 0 3 and R ich te r peptone (p roduc ing fruit bodies in the frui t ing per iod of 4.5—4.75). 
O n the first four, a n d on the second t o s i x th culture media , respectively, f ruc t i f ica t ion occurred 
in a significantly lower number of per iods , while in the K N 0 3 t rea tment t h e number of f ru i t -
ing periods was the highest . On cul ture media containing N H 2 C O N H 2 and ( N H 4 ) + , respectively, 
t h e number of p roduc ing periods w a s lower than on those containing N 0 3 ~ and Rich te r 
pep tone . 
From the po in t of view of c u l t u r a l practices, besides the above characteristics, t h e 
quan t i t ive s tudy of f ru i t -body p roduc t ion is of ou ts tanding importance. A n analysis of produc-
t ion in the first period of fructif icat ion is considered i m p o r t a n t , since in t he prac t ice the econom-
ic aspects occasionally only jus t i fy t h e exploitation of the first wave of production. T h e 
average numbers of f ru i t bodies p icked in the first w a v e of production f r o m culture media 
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Table 6 
Number of fruit bodies produced in the first wave of production on different nitrogen sources 
T r e a t m e n t Result 
Culture m e d i u m Number of f r u i t 
bodies/150 ml 
n u m b e r N-source X 
26/10 N H 2 C O N H 2 15.25 
26/9 Richter peptone 12.75 
26/4 NH4C1 9.66* 
26/6 NaOH 3 5.25 
26/7 K N 0 3 5.00 
26/1 ( N H 4 ) 2 H P 0 4 3.66* 
26/2 N H 4 H 2 P O 4 3.50 
26/3 N H 4 N O 3 3.50 
26/5 (NH 4 ) 2 SO 4 3.25 
26/8 Ca(N0 3 ) 2 did no t turn into bear ing 
S D 5 % 6.28** 
7.87*** 
* t r e a t m e n t with an insuff ic ient number of da ta 
** when comparing t r e a t m e n t s with a fu l l number of d a t a 
*** when comparing t r e a t m e n t s with def ic ien t data , as well as those with a fu l l and 
deficient n u m b e r of data, respectively. 
containing d i f fe ren t nitrogen sources are presented in Table 6. F r o m the different cu l tu res 
1—36 f rui t bodies per 150 ml cu l tu re medium were picked. Significant differences were f o u n d 
between the resu l t s of the t r e a t m e n t s at the level of P = 1%. As regards the value of S . D . 5 % = 
= 6.28—7.87, we analysed the number of f ru i t bodies picked f r o m the different n i t rogen 
sources. F rom culture media conta ining NH 2 CONFI 2 , Richter pep tone and NH4C1 as n i t rogen 
sources, an average number of 15.25—9.66/150 ml f ru i t bodies were picked: the resul ts can 
be considered identical. The n u m b e r of fruit bodies picked from cu l tu re media con ta in ing 
N H 2 C O N H 2 and Richter pep tone was significantly higher than the number of those ha rves t -
ed from cul ture media conta in ing NaN0 3 , K N 0 3 , (NH 4 ) 2 HPO„, N H 4 H 2 P 0 4 , N H 4 N 0 3 and 
(NH 4 ) 2 S0 4 as ni t rogen sources. On the culture m e d i u m containing NH 4 C1 an average n u m b e r 
of 9.66/150 ml f ru i t bodies developed, not s ignif icant ly differing f r o m the results ob t a ined 
with the o ther cul ture media. F r o m culture media containing N a N 0 3 , K N 0 3 , ( N H 4 ) 2 H P 0 4 , 
N H 4 N 0 3 and ( N H 4 ) 2 S 0 4 as n i t rogen source, 5.25—3.25 frui t bodies per 150 ml culture m e d i u m 
were picked on an average. These results only d i f fe red significantly f r o m the higher y ie lds of 
the culture media containing N H 2 C O N H 2 and R ich te r peptone, respectively. The highest 
number of f ru i t bodies was ob ta ined with the two organic nitrogen sources and with N H t CI. 
Otherwise, t r e a t m e n t s with ( N H 4 ) + used as a n i t rogen sources seemed to produce a lower 
number of f r u i t bodies. 
Among t h e fruit bodies the re occurred mush rooms without s t em or pileus, as well as 
sphapeless, spherical or abnormal pseudo-tissued fo rms . These were counted in each cu l tu re 
and each t r e a t m e n t . The average numbers of a b n o r m a l fruit bodies occurring on the d i f fe ren t 
10* Acta Agronomica Academiae Scientiarum Hungaricae 23, 1974 
41<) V A R I A 
Table 7 
Number of abnormal fruit bodies in the first wave of production on different nitrogen sources 
T r e a t m e n t Result 
Culture m e d i u m Number of abnorma l 
f ru i t bodies/150 ml 
n u m b e r N-source X 
26/9 Richter peptone 0 . 0 0 
26/4 NH4C1 0 . 0 0 * 
26/7 K N 0 3 0.25 
26/5 (NH 4 ) 2 S0 4 0.25 
26/6 N a N 0 3 0.50 
26/1 ( N H 4 ) 2 H P 0 4 0.67* 
26/3 NH 4 NO 3 1.75 
26/2 N H 4 H 2 P O 4 2.25 
26/10 N H 2 C O N H 2 14.00 
26/8 Ca(N0 3 ) 2 did no t turn into bear ing 
7.06** 
7.92*** 
CV 450.48% 
* t r e a t m e n t with an insuff ic ient number of da t a 
** when comparing t r e a t m e n t s with a fu l l n u m b e r of da ta 
*** when comparing t r e a t m e n t s with def ic ient da t a , as well as those with full a n d def i-
cient data , respect ively. 
nitrogen sources are given in Table 7. Significant differences between t h e results of t r e a t m e n t s , 
however, could only be demons t ra ted a t the level of P = 10%. In v iew of the value of CV = 
= 450.48% we f o u n d tha t , as regards the number of abnormal f ru i t bodies, our expe r imen t 
was not biometr ieal ly évaluable. W e can only po in t ou t tha t of the ave rage number of 15.25 
f ru i t bodies per 150 ml picked in t h e f i rs t wave of p roduc t ion from the cu l ture medium con ta in -
ing N H , C O N H 2 as a nitrogen source, 14 were of abno rma l character . W i t h Richter p e p t o n e 
and NH4C1 used as nitorgen sources no abnormal f r u i t bodies occurred. I t must be no ted t h a t 
t he appearance of abnormal fo rms is probably t h e resul t of several fac tors acting j o in t l y , 
the nitrogen source of the cul ture medium being only one of them; no investigations have , 
however, been carried out in th is direction. 
Prom t h e point of view of assessing the a m o u n t of yield, we consider the dry weight 
of the frui t bodies harvested to be t he most i m p o r t a n t of all da ta . I n our invest igat ions on 
a laboratory scale the qual i ta t ive evaluat ion of t he f r u i t bodies would no t have been reason-
able, since w i t h t he method followed in the expe r imen t only the t o t a l production of f r u i t 
bodies or pseudo-t issued forms developing on the d i f fe ren t N sources could be approx imate ly 
assessed. The d r y weights of f ru i t bodies picked f r o m the different N sources in the f i r s t w a v e 
of production are included in Table 8. Significant differences between t h e results of the exper i -
men t were f o u n d a t the level of P = 1%. But considering the value of S. D . s % = 54.58—58.96, 
we could establ ish t h a t only considerable differences between the resu l t s could be r ega rded 
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Table 8 
Dry weight of fruit bodies in the first wave of production on different nitrogen sources 
T r e a t m e n t Result 
mg/150 ml 
n u m b e r N-source n 
26/9 Richter pep tone 243.25 
26/10 N H 2 C O N H 2 125.00 
26/2 N H 4 H 2 P O 4 123.75 
26/1 ( N H 4 ) 2 H P 0 4 101,67* 
26/5 (NH 4) 2SO 4 100.00 
26/3 NH 4 NO 3 92.50 
26/6 N a N 0 3 90.00 
26/7 K N 0 3 78.75 
26/4 NH4C1 73.34* 
26/8 Ca(N03)2 did no t tu rn into bear ing 
SD 5 % 54.58** 
58.96*** 
* t r e a t m e n t with an insuf f ic ien t number of d a t a 
** when comparing t r e a t m e n t s with a full n u m b e r of data 
*** when comparing t r e a t m e n t s with deficient da t a , as well as those with a fu l l a n d 
deficient number of da ta , respect ively. 
as significant. The dry frui t -body produc t ion of the cul tures ranged be tween 50 and 260 mg/150 
ml. F rom the cu l ture medium conta in ing Richter p e p t o n e as a n i t rogen source an average 
of 243.25 mg/150 ml dry frui t body was obtained. This outs tanding resu l t was s ignif icant ly 
higher t han any of the average resu l t s found with t h e nitrogen source used. No s ignif icant 
d i f ference was f o u n d between the 125 and 73.34 mg/150 ml dry ma t t e r product ion of t he o the r 
cul ture media. 
F rom the number and dry weight of the f r u i t bodies appearing in the first wave , t h e 
average weight of t he dry frui t bodies picked in t he d i f fe ren t cultures w a s calculated. A signif-
icant difference between the resul ts of t rea tments w i t h different n i t rogen sources was only 
found at the level of P = 10%. The results of the calculat ion are shown in Table 9. The va lue 
of S. D.10% was 20.28—21.95 mg/piece. The CY va lue was 70.53 pe rcen t . These da t a show 
t h a t the results of our experiment, as regards the average d ry weight of t he f r u i t bodies, could no t 
be evaluated biometrically. I t m a y be mentioned, however, t ha t t h e largest f ru i t bodies , 
of an average weight of 39.58 mg, were found in cul tures wi th N H 4 H 2 P 0 4 as a nitrogen source. 
These differed significantly f rom t h e lowest weight f r u i t bodies — of an average weight of 
15.26—12.21 mg — picked from cul ture media conta ining N H 2 C O N H 2 a n d NH4C1, respect ively. 
A large d r y - w e i g h t production was f o u n d (Table 8) in t he Richter p e p t o n e and N H 2 C O N H 2 
t r ea tmen t s , the average weight of t h e f ru i t bodies was , however, low. A somewhat closer 
correlation was found between the n u m b e r (Table 6) a n d average weight of the f ru i t bodies , 
since in the case of t he Richter pep tone , N H 2 C O N H 2 , NH 4C1 and N a N 0 3 nitrogen sources, t he 
higher number of f r u i t bodies was accompained by a lower average weight , while with t he n i t ro-
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Table 9 
Average dry weight of fruit bodies in the first wave of production on different nitrogen sources 
T r e a t m e n t 
Culture m e d i u m 
number ]y_ source 
26/2 N H 4 H 2 P O 4 
26/1 ( N H 4 ) 2 H P 0 4 
26/5 (NH 4 ) 2 SO 4 
26/7 K N 0 3 
26/3 N H 4 N O 3 
26/6 N a N 0 3 
26/9 Richter peptone 
26/10 N H 2 C O N H 2 
26/4 NH4CI 
26/8 Ca(N0 3 ) 2 
SD 
mg/piece 
39.58 
33.33* 
31.66 
28.51 
28.33 
26.52 
24.20 
15.26 
1 2 . 2 1 * 
did not turn into bearing 
2 0 . 2 8 * * 
21.95*** 
CV 70.53% 
* t r e a t m e n t with an insuff ic ient number of da ta 
** when comparing t r e a t m e n t s with a fu l l number of da t a 
*** when comparing t r e a t m e n t s with deficient da ta , as well as those with a full a n d defi-
cient number of d a t a , respect ively. 
gen sources N H 4 N 0 3 , K N 0 3 , ( N H 4 ) 2 S 0 4 , ( N H 4 ) 2 H P 0 4 , N H 4 H 2 P 0 4 the lower n u m b e r of 
f ru i t bodies was coupled with a higher average weight . We noticed, fu r the r , tha t t he largest-
avergage- weight f ru i t bodies occurred among t h e (NH 4 )+ cation t rea tments , a l t hough the 
lowest- weigh t f ru i t bodies were picked from the cu l ture medium containing NH4C1. T h e Cl + 
anion beside t he (NH 4 )+ cat ion h a d an unfavourab le influence on the nitrogen t u r n o v e r of 
the mushoroom. 
Fru i t body production pe r incubation day is again a qual i ty s tandard in t he pract ice. 
Table 10 shows the trend of t h e dry- fruit- body product ion per incubat ion day on dif ferent 
nitrogen sources in the first w a v e of production — i.e. in the case when only a single period 
of f ruct i f icat ion is exploited. T h e weight of t he f r u i t bodies collected from the individual 
cultures r anged between 1.8 a n d 10.4 mg/150 ml a day. Significant differences be tween the 
results of the t r e a t m e n t s were f o u n d a t the level of P = 1%. The values of S D ^ were established 
as 2 19—2.37. On the Richter p e p t o n e source of n i t rogen an average d ry - fruit- body produc t ion 
of 9.55 mg/150 ml was measured fo r one day of incuba t ion . While th is max imum is significantly 
higher than the results obtained wi th the о ther n i t rogen sources, t h e results of the o the r t rea t -
ments — 4.95—2.87 mg/150 ml / incuba t ion day — did not significantly differ f rom each other . 
The results included in Table 10 are usefully c o m p a r e d with the d a t a of Table 3 where the 
number of incuba t ion days requ i red for the f i r s t period of f ruc t i f i ca t ion is shown. On the 
culture medium containing N H 2 C O N H 2 the yield of t he first wave of production was harves ted 
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Table 10 
Average dry matter production per incubation day in the first wave of production on different 
nitrogen sources 
T r e a t m e n t Resu l t 
Culture medium 
mg/150 ml incubation 
n u m b e r N-source 
day X 
26/9 Richter peptone 9.55 
26/2 N H 4 H 2 P O 4 4.95 
26/10 NH 2 CONH 2 4.18 
26/5 (NH 4 ) 2 S0 4 4.00 
26/1 ( N H 4 ) 2 H P O , 4.00* 
26/3 NH 4 NO 3 3.70 
26/6 N a N 0 3 3.46 
26/7 K N 0 3 3.24 
26/4 NH4C1 2.87* 
26/8 Ca(N03)2 did not t u r n into bearing 
S D 5 % 2.19** 
2.37*** 
* t r e a t m e n t with an insuff ic ient number of d a t a 
** when comparing t r ea tmen t s with a full number of da ta 
*** when comparing t r ea tmen t s with deficient da t a , as well as with a full and deficient 
number of da ta , respectively. 
on the 3Jst day on an average, while on the other cul ture media, af ter a significantly shorter 
t ime, 24.5—26.0 days . The quan t i t a t ive values of the l a t t e r did not significantly differ f rom 
each other. On the nitrogen source N H 2 C O N H 2 it took an average of 31 days to produce 
the daily 4,95 mg/150 ml dry mat t e r . On an operative level, in certain cases — with the single-
wave production sys tem used — this may be considered d isadvantageous in comparison with 
the results of the o ther N sources. Wi th the Richter pep tone , N H 2 C O N H 2 and ( N H 4 ) + cat ion 
nitrogen sources the daily product ion was higher than in t he N 0 3 - anion t r ea tmen t s , a l though 
the lowest yield was produced by the NH 4CI nitrogen source; in this case, however , the presence 
of the CI - anion canno t be left out of consideration. 
The average numbers of f ru i t bodies picked f rom the different ni trogen sources during 
the sixty days of the exper iment are presented in Table 11. The producing cultures yielded 
6—73 f rui t bodies per 150 ml cul ture medium. Significant differences be tween the results 
of the t r ea tmen t s were found a t the level of P = 1%. A t P = 5% the significant difference 
was 4,23—4,57/150 ml. When comparing the results wi th those obtained in the first wave, we 
f ind a higher n u m b e r of f ru i t bodies occurring in the Rich te r peptone and N H 2 C O N H 2 t r ea t -
ments , and a lower number in the ( N H 4 ) 2 S 0 4 and N H 4 H 2 P 0 4 t r ea tments t h a n in the o ther 
ones by the end of experiment . In comparison with the o ther nitrogen sources, on K N 0 3 a 
moderate number of f ru i t bodies occurred in the first wave and a considerable number by the 
end of the exper iment . 
On Richter peptone an average number of 44.75/150 ml frui t bodies developed. On 
this culture med ium the number of f ru i t bodies was significantly the highest compared to all 
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Table 11 
Number of fruit bodies by the end of the experiment on different nitrogen sources 
T r e a t m e n t R e s u l t 
Cul ture medium Number of f r u i t bodies/ 
150 m l 
number N source X 
26/9 Richter peptone 44.75 
26/7 K N 0 3 31.50 
26/10 N H 2 C O N H 2 26.50 
26/1 ( N H 4 ) 2 H P 0 4 24.00* 
26/3- N H 4 N O 3 23.25 
26/6 N a N 0 3 18.50 
26/4 NH4C1 17.66* 
26/5 ( N H 4 ) 2 S 0 4 13.75 
26/2 N H 4 H 2 P O 4 11.25 
26/8 Ca(N0 3 ) 2 did not tu rn into bearing 
4.23** 
4.57*** 
* t r ea tmen t wi th an insufficient n u m b e r of da ta 
** when comparing t r ea tments wi th a ful l number of d a t a 
*** when comparing t r ea tmen t s with def ic ient data as well as those with a ful l and defi-
cient n u m b e r of data, respect ively. 
the other cu l ture media included in the exper iment . On the K N 0 3 nitrogen source t he average 
number of f ru i t bodies p roduced was 31.5/150 ml ; this result also differs significantly f rom the 
other resul ts . In the case of NH 2 CONH 2 , ( N H 4 ) 2 H P 0 4 and N H 4 N 0 3 26.5—23.25/150 ml 
fruit bodies were obtained on an average. These results can be regarded as of identical values, 
while on t h e other culture med ia the number of f ru i t bodies was significantly higher or lower. 
There were no évaluable differences in the resu l t s obtained ei ther between N a N 0 3 and NH4C1, 
or between NH4C1 and ( N H 4 ) 2 S 0 4 , or be tween ( N H 4 ) 2 S 0 4 and N H 4 H 2 P 0 4 , b u t t he values 
decreased significantly in t he above order of succession. The results fu r the r show t h a t once 
again general ly less f ru i t bodies were obtained wi th N H 4 + used as nitrogen source t h a n when 
N 0 3 ~ or organic N sources were employed. 
The average numbers of f ru i t bodies considered abnormal on the d i f ferent nitrogen 
sources are presented in Tab le 12. The va lue of S D 1 0 % = 7.14—7.7 was only significant a t 
P = 10%, while the value of CV was ext raordinar i ly high: 270 per cent. These d a t a do not 
render it possible for us to m a k e a biométrie analysis of the ef fect of various ni t rogen sources 
on abnormal fruct if icat ion. F r o m this point of v iew the exper iment is not considered évaluable. 
Nevertheless, if we compare t he results wi th t he average n u m b e r s presented in Table 7 of 
abnormal f o r m s produced in t h e first wave, we can see t ha t the si tuat ion regarding the occur-
rence of abno rma l fruit bodies did not essential ly change by the end of the exper iment . I t 
was only in t he case of the — otherwise low yielding — NH4C1 nitrogen source t h a t abnormal 
frui t bodies were not found in the fruit ing cul tures . Abnormal f ru i t bodies were again found 
in the larges t numbers — t h o u g h only with a 90-per-cent reliabili ty — on N H 2 C O N H 2 . In 
the other t r e a t m e n t s 0.25—2.5/150 ml abnorma l frui t bodies were counted on the average. 
SD 5% 
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Table 12 
Average number of abnormal fruit bodies by the end of the experiment on the different nitrogen 
sources 
T r e a t m e n t Resul t 
Cu l tu re medium Number of abnorml f r u i t 
number N source 
bodies/150 m l 
* 
26/4 NH 4C1 0 . 0 0 * 
26/9 Rich te r peptone 0.25 
26/6 N a O H 3 0.50 
26/7 K N 0 3 0.50 
26/5 ( N H 4 ) 2 S 0 4 0.75 
26/1 ( N H 4 ) 2 H P 0 4 1.00* 
26/2 N H 4 H 2 P O 4 2.25 
26/3 N H 4 N O 3 2.50 
26/10 N H 2 C O N H 2 14.25 
26/8 Ca(N0 3 ) 2 did not turn into bearing 
7.14** 
7.70*** 
CV 270% 
* t r ea tmen t wi th an insufficient n u m b e r of da ta 
** when comparing t r e a t m e n t s with a fu l l number of d a t a 
*** when comparing t r ea tmen t s with def ic ient data as well as those with a fu l l and 
deficient n u m b e r of da ta , respectively 
The dry weights of f r u i t bodies produced on the different sources of ni trogen b y the 
end of t he exper iment are s u m m e d up in Table 13. The difference between the resul ts of the 
t rea tments was significant even a t the level of P = 1%. According to our calculations, the 
values of SD5% were 102.29—104.7 mg/150 ml. The d ry weight of f r u i t bodies picked f r o m the 
producing cul tures was 88—645 mg/150 ml. On cul ture media conta ing Richter p e p t o n e as 
nitrogen source the dry weight of the fruit bodies produced was 592.0 mg/150 ml on an average. 
In the o the r t r ea tments t he d ry weights of t he f ru i t bodies were significantly lower. On the 
nitrogen sources K N 0 3 and N H 4 N 0 3 the dry weight production was 371.5—368.25 mg/150 ml 
on an average. These results did not significantly differ f rom each o ther , but were lower t han 
the values obta ined with R ich te r peptone and higher t han those recorded for the o ther cul ture 
media. I n t h e case of the n i t rogen source N t I 2 C O N H 2 an average dry fruit- body weight of 
264.25 mg/150 ml was obta ined . This can be considered identical wi th the product ion of the 
nitrogen sources N a N 0 3 and N H 4 H 2 P 0 4 , b u t is significantly lower t h a n the values ob ta ined 
with N H 4 N 0 3 , K N 0 3 and Rich te r peptone and higher than those a t ta ined with ( N H 4 ) 2 S 0 4 , 
( N H 4 ) 2 H P 0 4 and NH4C1. F r o m culture media conta ining N a N 0 3 a n d N H 4 H „ P 0 4 f r u i t bodies 
of an average dry weight of 216.5 mg/150 ml were picked. These va lues did not differ f r o m the 
fruit- body product ion of N H 2 C O N H 2 , ( N H 4 ) 2 S 0 4 , ( N H 4 ) , H P 0 4 and NH4C1 but were signifi-
cantly lower t h a n those a t t a ined with the nitrogen sources N H 4 N 0 3 , K N 0 3 and Richter pep tone . 
Trea tments ( N H 4 ) , S 0 4 , ( N H 4 ) 2 H P 0 4 and NH 4 CI produced f ru i t bodies of an average dry 
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Table 13 
Total dry weight of fruit bodies by the end of the experiment on the different nitrogen sources 
Trea tmen t Resu l t 
mg/150 ml 
n u m b e r N source X 
26/9 Richter pep tone 593.00 
26/7 K N 0 3 371.50 
26/3 NH 4NO 3 368.25 
26/10 NH 2 CONH 2 264.25 
26/6 NaN0 3 216.25 
26/2 N H 4 H 2 P 0 4 172.50 
26/5 (NH 4 ) 2 S0 4 161.25 
26/1 (NH 4 ) 2 HPO 4 136.70* 
26/4 NH4CI 129.30* 
26/8 Ca(N03)2 did no t tu rn into hearing 
SD 6 % 102.29** 
104.70*** 
* t r e a t m e n t with an insuff ic ient number of d a t a 
** when comparing t r e a t m e n t s with a full n u m b e r of data 
*** when comparing t r e a t m e n t s wi th deficient d a t a , as well as those wi th a full and defi-
c ient number of d a t a , respectively. 
weight of 161.25—129.3 mg/150 ml. The production of t he nitrogen sources N H 4 H 2 P 0 4 and 
N a N 0 3 did not significantly differ f r o m the lat ter va lues , bu t the a m o u n t of dry fruit bodies 
was significantly higher in the N H 2 C O N H 2 , N H 4 N 0 3 , K N 0 3 and Richter peptone t r ea tmen t s . 
When compar ing the da ta of Table 8 with those presented in Table 13 we f ind t h e 
yield of the R ich te r peptone ni t rogen source to have been the highest in t he f i rs t wave as well. 
However, in compar i son with the summar ized results of N H 2 C O N H 2 i t is in t he group of med ium 
large yields. By t h e end of the exper imen t the average d ry weights of the f r u i t bodies produced 
on the nitrogen sources K N 0 3 and N H 4 N 0 3 a t ta ined the level of the large yields, though in 
t h e first wave t h e y had only t aken the sixth and e igh th place, respectively. The NH4C1 t r ea t -
m e n t produced t h e lowest dry weight of fruit bodies b o t h in the f i r s t and the subsequent 
periods of f ruc t i f ica t ion . While of t h e inorganic N sources (NH4)+ cat ions gave higher yields 
in the first wave, b y the end of the exper iment the N 0 3 ~ t rea tments proved to be more eff ic ient . 
The average dry weight of t h e f ru i t bodies was also calculated f r o m weighing resul ts 
summarized according to cultures in the course of t h e experiment. The average dry weight 
of the fruit bodies ranged between 2 16 and 87.5 mg. The average weights of the f ru i t bodies 
picked from d i f f e r en t nitrogen sources are contained in Table 14. No significant differences 
were found be tween the results of t h e t rea tments even a t the level of P = 10%. The CV value 
was 97.85%. This indicates tha t our experiment was no t suitable for demons t ra t ing the e f fec t 
of various n i t rogen sources on the average dry weight of the fruit bodies. Comparing the d a t a 
of Table 14 with those of Table 9, we can see tha t dur ing the first product ion wave, a s ignif icant 
difference could still be found, however , at the P = 10° / o level between t h e results of the t r e a t -
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Table 14 
Average dry weight of fruit bodies on the different nitrogen sources by the end of the experiment 
Trea tment Resul t 
Culture med ium 
mg/piece 
n u m b e r N source 
X 
26/2 NH 4 H 2 PO 4 34.83 
26/3 NH4NO3 17.90 
26/9 Richter peptone 14.97 
26/7 K N 0 3 12.95 
26/5 (NH 4 ) 2 S0 4 13.34 
26/10 NH 2 CONH 2 11.92 
26/6 NaN0 3 11.75 
26/1 ( N H 4 ) 2 H P 0 4 10.84* 
26/4 NH4CI 8.51* 
26/8 Ca(N03)2 did no t t u r n into bearing 
F = 1.72 ( ! + „ = 1.9) The differences are not significant. 
CV = 97.85% 
* t r ea tment wi th an insufficient number of d a t a 
men t s . The average dry weight of the f ru i t bodies showed the highest values using N H 4 H 2 P 0 4 , 
and the lowest us ing NH4C1 as ni t rogen source, t ak ing f ru i t bodies picked bo th in the f i r s t 
and every period of fructif icat ion in consideration. T h e interrelation be tween the dry weights 
of t he frui t bodies picked on the two occasions was var ious in the case of the other ni t rogen 
sources. In the N H 4 H 2 P 0 4 , N H 2 C O N H 2 and NH4C1 t r ea tmen t s the average f ru i t body d r y 
weights found in t h e f i rs t wave decreased to about 88, 78 and 70 per cent ; in the N H 4 N 0 3 and 
R i c h t e r peptone t r e a t m e n t s to 63 and 62 per cent ; in the K N 0 3 , N a N 0 3 ( N H 4 ) 2 S 0 4 and 
( N H 4 ) 2 H P 0 4 t r e a t m e n t s to 45,44, 42 and 32 per cent , respectively. By the end of the g rowth 
season the average dry weight of t he f ru i t bodies decreased considerably in all t r e a tmen t s . 
Since, as regards t he average dry weights indicative of the size of the f r u i t bodies, the resul ts 
of the experiment are not suitable for the purpose of biométrie analyses, a detailed analysis 
of t h e correlations on the basis of these da ta did no t seem reasonable. 
From the f r u i t body dry weights totalled u p to the time when the yield of the last 
w a v e of product ion was harvested, as well as f rom the number of incubat ion days we calculated 
the volume of f ru i t - body- dry- weight production per incubat ion day. As we have already men-
t ioned, this q u a n t i t a t i v e property is a very impor tan t cri terion of p roduc t iv i ty in the pract ice . 
I n production cu l tures the daily dry- ma t t e r product ion was 2.5—10.98 mg/150 ml. Table 15 
shows the dry- m a t t e r production of t he frui t bodies per incubation day , with various ni-
t rogen sources used . Significant differences between t h e results of the t r e a t m e n t s were found 
a t P = 1%. The va lue of SD5% was determined a t 1.86—2.01 mg/150ml / incubat ion day . 
T h e daily average product ion of 10.39 mg/150 ml f o u n d on Richter pep tone was significantly 
t he highest value th roughout the whole experiment . T h e results obtained wi th K N 0 3 , N H 4 N 0 3 , 
N H 4 H , P 0 4 and N H 2 C O N H 2 — 6.63—5.01 mg/150 ml/ incubat ion day — did not differ essen-
tially f rom one ano the r , but the daily production found on the other ni t rogen sources was sig-
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Table 15 
Average dry-matter production per incubation day on the different nitrogen sources 
T r e a t m e n t Resul t 
Cul ture medium 
mg/150 m l 
number N-eource 
incubat ion d a y 
X 
26/9 Richter peptone 10.39 
26/7 K N 0 3 6.63 
26/3 N H 4 N O 3 6.49 
26/2 N H 4 H 2 P O 4 6.04 
26/10 N H 2 C O N H 2 5.01 
26/6 N a N 0 3 4.66 
26/1 ( N H 4 ) 2 H P O , 3.21* 
26/4 NH2CI 2.77* 
26/5 ( N H 4 ) 2 S 0 4 2.76 
26/8 Ca(N0 3 ) 2 did not tu rn into bearing 
S D 5 % 1.86** 
2.01*** 
* t r ea tmen t wi th an insuff icient number of da t a 
** when comparing t r e a t m e n t s with a ful l number of d a t a 
*** when comparing t r e a t m e n t s with deficient da ta , as well as those with a ful l and defi-
cient number of da ta , respectively. 
nificantly higher or lower t h a n tha t . The product ion of the ni trogen sources N H 4 N 0 3 , K N 0 3 , 
N H 4 H 2 P 0 4 , N H 2 C O N H 2 and N a N 0 3 — 6.49—4.66 mg/160 ml/ incubat ion day — can similarly 
be considered as of identical level, on the other h a n d , i t significantly differs f rom the produc t ion 
of the o ther t r ea tmen t s . The product ion of the N H 2 C O N H 2 , apa r t f r o m the previous ni t rogen 
sources, does not differ evaluably f rom the daily yield of the ( N H 4 ) 2 H P 0 4 t r ea tmen t ei ther, 
whereas it is significantly less t han the yield of t he Richter pep tone and more t h a n t h a t of 
the NH4C1. I t was only f r o m the yield of ( N H 4 ) 2 S 0 4 , K N 0 3 and Richter peptone t h a t the 
daily product ion found wi th the nitrogen source N a N 0 3 did no t significantly di f fer . The 
product ion of the ni t rogen source ( N H 4 ) 2 H P 0 4 was significantly higher t han tha t of N H 4 H 2 P 0 4 
N H 4 N 0 3 , KNO3 and Richter pep tone and was a t the same level wi th all the other t r e a t m e n t s . 
The d ry -ma t t e r product ion per incubation day of t he nitrogen sources NH4C1, ( N H 4 ) 2 S 0 4 , 
( N H 4 ) 2 H P 0 4 , N a N 0 3 , f u r t h e r of (NH 4 ) 2 S0 4 , NH 4C1 and ( N H 4 ) 2 H P 0 4 was of identical level 
bu t significantly lower t han the yields of the o ther t r ea tmen t s . 
When comparing the results of Table 15 with the da ta of Table 10, we f i rs t see t h a t 
Richter pep tone resulted in the highest daily p roduc t ion th roughou t the whole exper iment . 
As for the o ther t r ea tmen t s , t he order of succession of t r ea tmen t s was generally no t identical 
in the f i rs t wave and a t t he end of the exper iment , only the product ion of the ni trogen source 
NH4C1 was a t a low level on bo th occasions. Secondly, it is conspicuous tha t in t he case of 
the ( N H 4 ) 2 H P 0 4 , NH4C1 and ( N H 4 ) 2 S 0 4 t r e a t m e n t s the daily d ry ma t t e r product ion was 
higher in the f i rs t wave t h a n a t the end of the exper iment . Thus, in the lat ter t r e a t m e n t s the 
product iv i ty of the cultures decreased. A similarly interest ing correlat ion is found when the 
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Table 16 
pH value and H+ concentration of the culture media at the end of the incubation period 
T r e a t m e n t Result 
Culture m e d i u m 
, - p H (H +> 
n u m b e r N source 
26/5 (NH 4 ) 2 S0 4 3.03 0.934 • 1 0 " 3 
26/4 NH4CI 3.26 0.551 - 10 - 3 * 
26/2 N H 4 H 2 P O 4 3.44 0.367 • 1 0 - 3 
26/1 (NH 4 ) 2 HPO 4 3.72 0.194 • 10 - 3 * 
26/9 Richter pep tone 4.71 0.197 • 10 - 4 
26/3 NH 4 NO 3 5.82 0.151 • 1 0 - 5 
26/8 Ca(N03)2 6.24 0.581 • 10 
26/10 N H 2 C O N H . 6.44 0.363 • IO-E 
26/6 N a N 0 3 7.18 0.660 • 1 0 - ' 
26/7 K N 0 3 7.19 0.643 • 10 - 7 
SD 5 % 0.246 • 10- 3 ** 
0.268 • J O - 3 * * * 
* t r e a t m e n t with an insuff ic ient number of d a t a 
* when compar ing t r e a t m e n t s with a full n u m b e r of data 
*** when compar ing t r e a t m e n t s with deficient d a t a , as well as those wi th a full and defi-
cient number of d a t a , respectively. 
d a t a of Table 15 a re compared wi th those of Table 5: a higher daily d ry - ma t t e r product ion is 
usual ly brought a b o u t in more t h a n one wave. In t h e practice o p t i m u m tests decide whe the r 
unde r the given condit ions a surplus input due to t h e utilization of more than one wave of 
product ion will be compensated b y a higher yield or no t . I t could be established t h a t , while 
in the first wave generally the ( N H 4 ) + cation, on t h e whole of the g rowth season the NO., 
anion nitrogen sources gave the h igher production results . 
The p H v a l u e of the cul ture media used in t h e experiment was ad jus ted to 6.1 and 
any possible changes occurring in i t during the s ix ty days of incuba t ion were measured . 
T h e results are p resen ted in Table 16. Significant differences between t h e results of the experi-
men t were found a t t he level of P = 1 % . The value of SD5% was de termined in 0.246 • 10 _ 3 — 
—0.268 • 10 ~3 hydrogen- ion concentrat ion. During t h e 60 days of incubat ion the init ial p H 
value of 6.1 decreased to 5.95—2.9 or increased to 6.2—7.45— i.e., t he cultures became more 
acidic or more alkal ine. In the case of inorganic n i t rogen sources this shif t of the p H value 
depended on w h e t h e r it was the ca t ion or the anion of t h e N source t h a t t he mushroom uti l ized. 
I n the former case acidification, in t h e latter case alkalescence occurred. These resul ts were 
more or less foreseen. However, i t was. only the p H values of 3.44—3.03 found in t h e t r ea t -
ments N H 4 H 2 P 0 4 , NH4C1 and ( N H 4 ) 2 S 0 4 t ha t showed a significant decrease in compar ison 
wi th the initial p H value of 6.1. Between the results of t he t rea tments t he following correlat ions 
could he establ ished. The significantly highest ( Н + ) concentrat ion was a t t a ined by the cu l ture 
medium conta in ing (NH 4 ) 2 S0 4 . I t was only f rom t h e p H value of t he N H 4 H 2 P 0 4 t r e a t m e n t 
t h a t the p H va lue of the t r e a t m e n t NH4C1 did no t significantly differ . I t was only f r o m the 
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(H + ) c o n c e n t r a t i o n of the t r e a t m e n t s NH 4C1 a n d ( N H 4 ) 2 H P 0 4 t h a t t h e p H value m e a s u r e d 
on t h e n i t rogen source N H 4 H 2 P 0 4 d id not d i f fer . T h e resu l t o b t a i n e d w i th the n i t rogen source 
( N H 4 ) 2 H P 0 4 w a s d i f f e ren t f r o m those of the s ign i f i can t ly lower p H - v a l u e t r e a t m e n t s c o n t a i n -
ing NH 4C1 a n d ( N H 4 ) 2 S 0 4 . T h e p H values of c u l t u r e media c o n t a i n i n g R ich t e r p e p t o n e 
N H 4 N 0 3 , C a ( N 0 3 ) 2 , N H 2 C O N H 2 , N a N 0 3 and K N 0 3 , respec t ive ly , on ly differed s ign i f i can t ly 
f r o m the p H va lues of c u l t u r e med ia con ta in ing N H 4 H 2 P 0 4 , N H 4 C 1 a n d ( N H 4 ) 2 S 0 4 • I n 
th ree t r e a t m e n t s [ ( N H 4 ) 2 S 0 4 , NH 4C1, N H 4 H 2 P 0 4 ) w i t h p H va lues f a l l en to the lowes t level , 
b o t h the n u m b e r (Table 11) a n d t h e d ry weight (Tab le 13). of t h e f r u i t bodies were r e l a t i v e l y 
low. 
In t h e t w o h ighes t ( H + ) concen t r a t i on t r e a t m e n t s t h e lowest v a l u e s of daily d r y - m a t t e r 
p r o d u c t i o n were also f o u n d on t h e cu l tu re media c o n t a i n i n g ( N H 4 ) 2 S 0 4 a n d NH4C1 as n i t r o g e n 
sources (Table 15). Whi le all t h e t h r e e lowest p H t r e a t m e n t s were i nc luded in the f o r m e r cor re la -
t ion , in t h e l a t t e r case t h e lowes t p r o d u c t i o n only a p p e a r e d in t h e t w o m o s t acidic t r e a t m e n t s . 
Of t h e inorgan ic n i t rogen sources those c o n t a i n i n g ( N H 4 ) + c a t i o n showed t h e m o s t 
in tens ive ac id i f i ca t ion . I n c u l t u r e s con ta in ing N 0 3 ~ an ion and o rgan ic n i t rogen, r e s p e c t i v e l y , 
the p H va lue c h a n g e d to a smal le r degree. By t h e e n d of e x p e r i m e n t t h e larger yields o c c u r r e d 
w i th organic n i t r o g e n or N 0 3 ~ p r e s e n t . A c o m p a r i s o n of t h e resul t s sugges t ed t h a t t h e i n t e n s i v e 
ac id i f ica t ion of t h e cu l tu re m e d i u m h a d an u n f a v o u r a b l e effect on f r u c t i f i c a t i o n . I t is p r o b a b l e 
t h a t when ino rgan ic n i t rogen sources are p resen t , i t is t h e ac id i f ica t ion of the cu l tu re m e d i u m 
r a t h e r t h a n t h e ( N H 4 ) + and N 0 3 ~ f o r m s of n i t rogen t h a t h a s a m o r e d i r ec t act ion on f r u c t i f i c a -
t ion . In t h e f i r s t per iod of p r o d u c t i o n the cu l t u r e m e d i a con ta in ing ( N H 4 ) + cat ion h a s p r o b -
ably not b e c o m e too acidic y e t ; in t h a t period t h e y ie ld of the ( N H 4 ) + ca t ion t r e a t m e n t s was 
still more f a v o u r a b l e t h a n t h e p r o d u c t i o n of cu l tu res con ta in ing N 0 3 ~ an ion . A full e x p l a n a t i o n 
of the p h e n o m e n o n requi res f u r t h e r inves t iga t ions . 
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A M I C R O S C O P E F L U O R O M E T E R W I T H S H O R T - T I M E E X C I T A T I O N 
A N D E L F X T R O N I C S H U T T E R C O N T R O L 
O w i n g to its h igh a n a l y t i c a l sens i t iv i ty a n d grea t p r a c t i c a b i l i t y , q u a n t i t a t i v e f luorescence 
m i c r o s c o p y has p layed a n increas ing ly i m p o r t a n t role in b io logy a n d medic ine in r e c e n t years . 
An i m p o r t a n t field of a p p l i c a t i o n of t h i s m e t h o d is c y t o f l u o r o m e t r y , i. е., t h e q u a n t i t a t i v e 
d e t e r m i n a t i o n of nuc le ic ac ids , pro te ins , a m i n o acids, b iogen ic amines , as well as s u b s t a n c e s 
a d d e d t o cells and cell o r g a n e l l e s for tes t p u r p o s e s . Because of t h e i n h o m o g e n e i t y of t h e ob jec t s , 
t he a b s o r p t i o n m e t h o d s a p p l i e d requ i re s c a n n i n g t e c h n i q u e s w h i c h d e m a n d a m a j o r o u t l a y 
in a p p a r a t u s and t i m e a n d o f t e n are n o t s u i t a b l e for t h e a n a l y s i s of ve ry smal l q u a n t i t i e s of 
s u b s t a n c e . 
I n c y t o f l u o r o m e t r y t h e q u a n t i t y of a subs t ance is d e t e r m i n e d s imply b y m e a s u r i n g 
t h e l i g h t emi t t ed by all p a r t s of an o b j e c t in t h e exi t p u p i l of a microscope. A p re r equ i s i t e 
for t h i s is a p r o p o r t i o n a l i t y be tween s u b s t a n c e c o n t e n t a n d f luorescence i n t e n s i t y in each 
o b j e c t p o i n t , which c a n b e achieved w i t h s u i t a b l e f l u o r o c h r o m e s a n d ob jec t t h i cknesses . T h e 
o b j e c t t o b e measured is d e f i n e d in t he i m a g e p l a n e of t h e m i c r o s c o p e . The d i a p h r a g m r equ i r ed 
gene ra l l y m a y be l a rge r t h a n t he ob jec t i m a g e as t he s u r r o u n d i n g f ield in t h e f luorescence 
m i c r o s c o p e is dark . T h e a n a l y t i c a l s ens i t i v i ty depends on t h e t y p e of t he f luo resc ing s u b s t a n c e 
and c a n s t rongly be i n c r e a s e d by us ing i n t e n s i v e l ight sources , as well as s u i t a b l e op t ics a n d 
l ight d e t e c t o r s . In c o n t r a s t t o abso rp t ion p h o t o m e t r y , f l u o r o m e t r y a t f i r s t suppl ies on ly re la t ive 
v a l u e s f o r subs tances . A b s o l u t e values a r e o b t a i n e d by c o m p a r i s o n m e a s u r e m e n t s w i t h o b j e c t s 
of k n o w n subs tance q u a n t i t y . 
T h e basic des ign of a c y t o f l u o r o m e t e r is i l lus t ra ted in F ig . 1. F luorescence exc i t a t i on 
is a c h i e v e d with an i n t e n s i v e l ight source , u sua l ly a s u p e r - p r e s s u r e me rc u ry l a m p or a h igh-
p r e s s u r e X e n o n arc l a m p , in c o n j u n c t i o n w i t h a br igh-f ie ld v e r t i c a l i l l u m i n a t o r . T h e l a t t e r 
c o n t a i n s exchangeab le r e f l e c t o r s wi th c h r o m a t i c b e a m - s p l i t t e r s for var ious s p e c t r a l regions 
(UV, v i o l e t , blue or g r e e n exc i t a t ion) . T h u s , o p t i m u m e x c i t a t i o n a n d s i m u l t a n e o u s d a r k f ield 
are o b t a i n e d . Since t h e m i c r o s c o p e o b j e c t i v e also serves as c o n d e n s o r , in focus ing t h e ob jec t ive 
on t h e o b j e c t o p t i m u m i l l u m i n a t i o n is a d j u s t e d . This f ac t h a s a f a v o u r a b l e e f f ec t on t h e m e a s u r -
ing a c c u r a c y and a l lows f a s t work. C o m b i n a t i o n of t h e r e f l ec t ed - l i gh t e q u i p m e n t w i th a 
t r a n s m i t t e d - l i g h t i l l u m i n a t o r is simple. S u c h a n i l l umina to r is n e e d e d for s cann ing t h e spec imen 
a n d c e n t e r i n g the o b j e c t in t h e a p e r t u r e in o rde r to avo id p r e m a t u r e f a d i n g of t h e o b j e c t s 
by t h e exc i t e r l ight. G e n e r a l l y phase c o n t r a s t ( P h ) is be s t s u i t e d fo r th is p u r p o s e . E x c i t e r a n d 
b a r r i e r f i l t e r s used are t h e s a m e as in u sua l f luorescence m i c r o s c o p y . A telescope or T V e q u i p m e n t 
se rves f o r viewing t h e i m a g e a n d ape r tu r e . B y m e a n s of a f ie ld l ens t h e exi t p u p i l of t h e micro-
scope o b j e c t i v e is i m a g e d in t h e p h o t o m u l t i p l i e r . 
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Fig. 1. I l lustrat ion of the beam p a t h in t he cytof luorometer : (1. f i lament l amp , 2. lamp field 
s tops , 3. Ph condenser, 4. Ph objective, 5. mercury or Xenon lamp, 6. exciter f i l ter , 7. reflector 
F l , 8. barrier f i l ter , 9. image plane wi th measuring aper ture , 10. field lens, 11. folding mirror, 
12. telescope, 13. interference filter monochromator , 14. pupi l plane, 15. photomult ipl ier) 
The main d i f f icul ty of cytof luorometr ic measurements is in the fading of the specimen 
du r ing fluorescence exci tat ion (photodecomposit ion). Taking dansyl chloride as an example, 
Fig. 2 (curve A) shows how strongly the fluorescence intensi ty can decrease wi th t he excitation. 
Th i s effect to a grea ter or lesser degree exists with all f luorochromes and makes work by the 
convent ional me thod of absorption p h o t o m e t r y extremely diff icul t . Even if t he ob jec t is focused 
in t r ansmi t t ed light wi th subdued f i l a m e n t lamp i l lumination, in most cases a remarkable 
decrease of in tensi ty during a measur ing process lasting seconds (with galvanometers or 
recorders) occurs. Only when excitat ion and measuring t ime can be reduced to a small fraction 
of a second is fad ing no longer of any significance. 
A fur ther d i sadvantage of exist ing microscope photometers usually is t he awkward 
a n d t ime-consuming operation of var ious control elements for each individual measurement . 
In developing the OPTON Cytof luorometer close a t t en t ion was paid to these factors. 
T h e recently in t roduced ins t rument (Fig. 3) operates with an excitation and measuring t ime 
of a b o u t 7 milliseconds. All controls necessary for the measuring process have been automated . 
Used as a base is t he large fluorescence microscope with reflected-light exci ta t ion (Stand 
U N I V E R S A L or P H O T O M I C R O S C O P E ) and the modular electronic system for quant i ta t ive 
microscopy. 
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The microscope can be e q u i p p e d with va r ious exciter light sources . The H B O 100 
m e r c u r y l amp a n d t h e X B O 150 X e n o n lamp are p r e f e r r e d . For b o t h t y p e s highly s t ab i l zed 
power supply u n i t s are available w h i c h provide t he s t ab i l i t y of the l i g h t source requi red f o r 
t he single-beam ope ra t ion . Various exc i t e r and barr ier f i l t e r s , as well as r e f l ec to r s can be r a p i d l y 
changed in the ve r t i c a l i l luminator , e i the r singly or j o i n t l y . The ve r t i ca l i l luminator f u r t h e r 
con ta ins var ious lamp-f ie ld stops in a centerable t u r r e t . The N E O F L U A R phase c o n t r a s t 
ob jec t ives are be s t sui ted. There a r e adapte rs to a c c e p t f luorescence s t anda rds ( u r a n i u m 
glass plates) in a magne t i c holder fo r s imple and r a p i d cal ibrat ing of m e a s u r e d values. 
Fig. 2. Inf luence of f ad ing on f luorescence m e a s u r e m e n t : (A. with c o n t i n u o u s blue exc i t a t i on -
B. w i t h blue exc i t a t ion of 7 mil l iseconds, period a t i n t e r v a l s of 5 seconds. M a s t o c y t o m a cells 
s t a ined with dansy l chloride. Abscissa : excitat ion t i m e in seconds. O r d i n a t e : relat ive f l u o r é s 
cence in tens i ty F . ) 
Special cons idera t ion was g iven t o the r e q u i r e m e n t s of c y t o f l u o r o m e t r y in deve lop ing 
the new microscope pho tomete r 01. T h i s can be directly a t t a c h e d on to t h e microscope. H o w e v e r , 
for work a t high magnif ica t ions i t is recommended t o use the AC s t a n d t o ensure v i b r a t i o n -
f ree suppor t of t h e ins t rument . T h e pho tomete r a t t a c h m e n t 01 con t a in s exchangeable d ia -
ph ragms , a field lens ( f rom quar tz glass) for pupil i m a g i n g , a movable m i r r o r and the p h o t o -
mul t ip ler . Depend ing on the posi t ion of the mirror, all l igh t is directed u p w a r d s into t h e m u l -
t ipl ier , to the f r o n t i n to a telescope, or to the rear i n to a photographic or T V camera. B e t w e e n 
t he posit ions " o b s e r v a t i o n " and " m e a s u r e m e n t " t he m i r r o r is moved b y means of a r o t a r y 
m a g n e t (in a s imple design of the microscope p h o t o m e t e r 01 via a cable release). The fo l low-
ing d iaphragm inser t s are provided: ir is d iaphragm a n d circular s tops in revolving t u r r e t , 
var iable rec tangula r d iaphragms, electr ical ly control led circular stop i n se r t . For f luorescence 
spect ra l m e a s u r e m e n t s a cont inuous interference f i l t e r monochromato r c a n be a t tached b e l o w 
the mult ipl ier . Th i s makes the mic roscope p h o t o m e t e r Ol a universal i n s t r u m e n t , n o t o n l y 
for use in f luorescence measurement s b u t also for m o s t of the other m e t h o d s of m ic ropho tom-
e t ry . Since it does no t f ea tu re b e a m splitt ing nor ref lec t ion in the p h o t o m e t r i c p a r t , i t is 
of special a d v a n t a g e in the e x a m i n a t i o n of weakly f luorescing ob j ec t s a n d polarized l i g h t 
phenomena . 
An electrically controlled s h u t t e r serves to l i m i t fluorescence exc i t a t ion to a b o u t 7 
milliseconds. As s h o w n in Fig. 2 (po in t B) , the h a r m f u l f ad ing of the s p e c i m e n is thus p r a c t i -
cally e l iminated. Only af ter more t h a n ten m e a s u r e m e n t s of the s a m e ob jec t does g r a d u a l 
d iminishing of t h e measured value occur . During m e a s u r e m e n t the t u n g s t e n auxiliary l i g h t 
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г in terrupted by a second, electrically control led shutter. For photometr ic measurement 
i the following p a r t s from the O P T O N electronic s y s t e m are required: t he amplifier w i t h stabi-
lized high-voltage unit for the photomult ipl ier a n d decimal d isplay uni t . 
J . For the au tomat i c cont ro l of mirror, shu t t e r s , diaphragms, and display uni t , a special 
electronic slide-in uni t has been developed. The measuring process is as follows: 
The phase contrast image of the object to be measured is centered on a cross-hair. 
• F o r this purpose the focusing eyepiece of t he microscope p h o t o m e t e r or for l eng thy work 
more convenient ly a TV e q u i p m e n t , is used.Then the diaphragm corresponding to t h e objec 
я 
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-Fig. 3. His togram printed ou t wi th P D P 8 E computer . Quant i t ies of lysin in isola ted cell 
nuclei of the roo t of Vicia faba. [Fluorochrome: dansyl chloride. 1st column: classes of the 
rèlative fluorescence intensity (logarithmic scale). 2nd column: n u m b e r of nuclei f o u n d in 
each class. N e x t to it corresponding number of X marks.] 
size is swung in (automatical ly th rough foot c o n t a c t or manual ly) . The object can now be 
checked for i ts location wi th in t h e measuring f ield and re-centered, if necessary. Through 
the foot con tac t the following control sequence is triggered: t u n g s t e n auxiliary l a m p out, 
mirror releases photomult ipl ier , fluorescence exci ta t ion and pho tomet r i c measu remen t (7 
milliseconds), mir ror back for image viewing, pi lot lamp on. Since t h e entire control sequence 
requires less t h a n a second, t h e a m o u n t of t ime needed for each measurement merely depends 
on locating the specimen and center ing the selected object. 
The electronic shutter mechan ism also simplif ies calibration of the fluorescence values 
using the above described u r a n i u m glass plate. I n position 100 of t h e program swi tch , the 
high voltage for the multiplier is changed unt i l t h e decimal d isplay uni t indicates t h e value 
100. At the slide-in unit of t he electronic shut te r mechanism all cont ro ls can also be ac tua ted 
manual ly or a program selected for the control of t ransmi t tance measurements . 
The O P T O N cytof luorometer can be f u r t h e r expanded a t a n y time and a d a p t e d to 
individual tasks . For instance, a p r in te r of measured values or a desk computer can be connected 
to the decimal display unit. F o r detailed analyses of a considerable quan t i ty of t es t mater ia l 
use of a compute r in on-line operat ion is an advantage . Wi th such an a r rangement , e. g. 
histograms (Fig. 3), mean va lues and other s t a t i s t i c data can be determined wi th a mini-
m u m amount of t ime. Connect ion are provided for the P D P 8 a n d P D P 12 f r o m Digital 
Equ ipment Corporation. In add i t ion , accessories for object scanning of fluorescing specimens 
are available. 
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Fig. 4. OPTON Cytof luoromete r . U N I V E R S A L microscope w i t h photomete r a t t a c h m e n t Ol 
on s t a n d AC for f luo romet r i c m e a s u r e m e n t s with ref lected- l ight excitation. E q u i p p e d for TV 
t ransmiss ion of the microscopic image. Amplif ier , digi tal display unit , e lec t ronic shut te r 
mechan i sm. Kienzle p r i n t e r 
Al thoug in deve loping the i n s t r u m e n t described special a t t en t i on was p a i d to the require-
m e n t s of cy to f luoromet ry , o ther fields of applicat ion h a v e been considered. The user has 
the g rea t advan tage t h a t t he i n s t rumen t c a n be used as i t is, or af ter add ing a few modules, 
for absorp t ion m e a s u r e m e n t s , re f lec tance measurements a n d allied m e t h o d s , par t icular ly 
those employing polar ized light. 
* 
Prepared a t t h e O P T O N Fe in techn ik GmbH, 7082 Oberkochen ( W ü r t t ) . 
F . R U C H , L . T R A P P 
R E F E R E N C E S 
RUCH, F . (1970): Pr incip les and some appl ica t ions of cy to f luo rome t ry . In " I n t r o d u c t i o n to 
quan t i t a t ive cy tochemis t ry — I I " . Academic Press , N e w York, 431—450. 
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O C C U R R E N C E OF R U T I N I N SOME V I O L A S P E C I E S 
A m o n g the r ep resen ta t ives of t h e f a m i l y Violaceae i t is Viola odorata L. and Viola 
tricolor L . t h a t can p r i m a r i l y be taken i n t o account f rom a the rapeu t ica l p o i n t of view. These 
p l a n t s belong to the Nominium and Melanium sections of t h e genus Viola, especial ly wide-
spread in Central E u r o p e (HEGI 1954, So6—JÁVORRA 1951). 
Viola odorata L. h a s mainly b e c o m e known in t h e r a p e u t i c s t h rough i t s emetic and 
e x p e c t o r a n t effect, while Viola tricolor L . is used in va r ious skin diseases (eczema) , fu r ther 
as a d iu re t i c and mild e x p e c t o r a n t (WEISS 1960, BRAUN 1968, BERGER 1954). Viola arvensis 
Murr , is ment ioned b y s o m e authors as a va r i e ty of Viola tricolor L. (HEGI 1964, BERGER 
1954), while others cons ider it an i n d e p e n d e n t species. I t s the rapeu t ic app l i ca t i on agrees 
wi th t h a t of Viola tricolor L. 
T h e Viola genus is generally cha rac te r i zed by a sal icyl acid —glycoside component 
called violutoside; the e m e t i c effect of s o m e species belonging here is a t t r i b u t e d b y certain 
a u t h o r s t o salicyl acid — m e t h y l ester, a f i s s ion product of g lycoside (HEGI 1954). As for other 
c o m p o n e n t s , the l i terary references are n o t u n i f o r m . The Nominium section t y p i c a l l y represent-
ed b y Viola odorata L. is considered to be character ized by a saponine, volati le oil a n d alkaloid 
c o n t e n t (HEGI 1954). Alka lo id in the roo t of Viola odorata L. w a s f irs t po in ted o u t by Bouelly 
(cit. BERGER 1954): a ccord ing to Kroeber ( in LINDE 1919) t h e compound is s imi la r to the eme-
t ine of Ipecacuanhae radix a n d is supposed t o be responsible fo r the expec to ran t effect of the 
d rug , in which some role is also played b y saponines unan imous ly demons t ra t ed b y KOFLER— 
STEIDL (1934). Recent ly , d a t a have been publ i shed in t h e Pol ish l i terature o n t h e isolation 
o f a h y p o t e n s i v e a l k a l o i d (FRENZLOWA 1 9 6 1 ) . 
T h e l i terary re fe rences concerning t h e pigments, a s , e. g. the the rapeu t i ca l ly most 
f r e q u e n t l y used v io laquerc i t r in (rutin), a r e n o t unambiguous . According t o Mandel in (cit. 
HEGI 1954) this c o m p o u n d is the most i m p o r t a n t componen t of Viola tricolor L . and Viola 
arvensis Murr . In a d d i t i o n , the violanine a n t h o c y a n - c o m p o u n d is also charac te r i s t i c , which 
is t h e ramnoglycoside of delphinidine. T h e Carotinoid v i o l a x a n t h e n is ma in ly character is t ic 
of f lowers in the examined species (KÜHN—WINTEBSTEIN 1931). Li terary references to saponine 
(ROBERG 1937), as well as alkaloid in t r a ce s -— probably iden t i ca l wi th the c o m p o u n d already 
d e m o n s t r a t e d in Viola odorata L. — as c o n t a i n e d by t he represen ta t ives of t h e Melanium-
sect ion, a re f o u n d only h e r e and there (Tab l e 1). 
O u r exper iments were aimed a t m a k i n g a compara t i ve s tudy of t he c o m p o n e n t s in 
t he m e n t i o n e d three species of the genus Viola. Of the the rapeu t ica l ly i m p o r t a n t colour 
subs t ances t he present p a p e r gives an a c c o u n t of the occur rence of v io laquerc i t r in or ru t in . 
I n t he examina t ions t he root a n d above-ground shoo t of Viola odorata L . , as well as 
the h e r b of Viola tricolor L . a n d V. arvensis M u r r , were used as t h e init ial mater ia l of therapeut ica l 
va luab le galenics. The h e r b drugs par t i a l ly collected or p r o d u c e d by us, pa r t i a l l y purchased, 
mos t ly conta ined the shoo t s of fully deve loped plants . 
F r o m the drug s a m p l e s we p repa red a methanol ic e x t r a c t in a Soxhlet a p p a r a t u s , and 
e x a m i n e d it t en ta t ive ly f o r f lavonoids b y p a p e r - and th in - l aye r c h r o m a t o g r a p h y (RÖMISCH 
1 9 6 0 ) . 
As a resul t of ou r exper iments 1 f l a v o n o i d spot was f o u n d in the rad ix of Viola odorata, 
2 in i t s h e r b and 3 in Viola tricolor and arvensis. The quant i t i es of the d e m o n s t r a t e d compounds 
were d e t e r m i n e d in t h e methanol ic d r u g e x t r a c t by the m e t h o d of RÖMISCH (1960). The 
q u a n t i t y of f lavonoids w a s t h e highest in t h e he rb of Viola tricolor and arvensis (2.1 and 1 3 
per c e n t , respectively), m u c h lower in t h e h e r b of Viola odorata (below 0.5 p e r cent) , while 
in i ts r o o t i t was only f o u n d in traces (0.016 p e r cent). 
Subsequent ly we a t t e m p t e d to i d e n t i f y the c o m p o n e n t s appearing in considerable 
a m o u n t s on the t en t a t i ve ch romatograms of h i g h flavonoid c o n t e n t drugs. A s p o t suggesting 
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Table 1 
Components in the two sections of the genus Viola according to the literature 
Nominium section Melanium section 
Viola odorata L . Viola arvensis MUTT. Viola tricolor L. 
rhizoma et radix herba herba herba 
gaul ter in gaul ter in violaquercitr in violaquerci t r in 
saponine saponine gaulterin violanin 
alkaloid volati le oil v io laxanthin v io laxan th in 
volat i le oil violanin ? saponine gaul ter in 
i r idoids? violaquerci tr in ? tanning agent saponin 
mucilage t ann ing agent 
alkaloid? mucilage 
volati le oil 
a lka lo id? 
r u t i n was observed in t he herb of b o t h Viola tricolor L. and Viola arvensis Murr , on the chroma-
t o g r a m s in UV l ight w i t h o u t t r e a t m e n t , as well as on the bas is of the R f v a lue a f t e r develop-
m e n t wi th the a p p r o p r i a t e reagents . Considering the t h e r a p e u t i c impor tance of t h e compound, 
t h e subsequent expe r imen t s were a imed a t isolating it and c lar i fy ing its s t r u c t u r e . The highest-
t o t a l f lavonoid c o n t e n t Viola tricolor was used as model d rug . 
W e s ta r ted t he work of isolation w i t h 1 kg drug o b t a i n e d by the vo r t i ca l method of 
e x t r a c t i o n with 15 l i t re e thanol . The pur i f ica t ion of the concen t ra t ed e x t r a c t made free of 
chlorophyl l was carr ied ou t by 30 hour s of cont inuous e thy l -ace ta te e x t r a c t i o n . F rom t h e 
aqueous pa r t — a f t e r s t and ing in a re f r igera to r for a d a y — a yellow crys ta l l ine compound 
was separa ted . H a v i n g been f i l tered a n d washed in wa te r , t he crystals were recrystall ized 
f r o m methanol . On t h e basis of g rav ime t r i c measuring t h e obta ined a m o u n t was 8.1208 g. 
T h e mel t ing point of c rys ta l s ranged f r o m 185 to 190 °C. This va lue corresponded t o the mel t ing 
p o i n t of ru t in (MAZOR 1966). To i d e n t f y t he isolated c o m p o u n d the fol lowing examina t ions 
were pe r fo rmed : 
By acidic hydro lys i s , which resu l ted in the separa t ion of the sugar f r a c t i o n f rom t h e 
glycoside, the c o m p o u n d was examined p a r t l y for aglycon, a n d par t ly — a f t e r neut ra l iza t ion 
— the sugar analysis was carried ou t . As a result querce t in (Fig. 1), r h a m n o s e and glucose 
were obta ined . (Fig. 2). 
T h e n we suppor t ed our s t a t e m e n t concerning t he aglycon f rac t ion of t h e component 
b y alkali decomposi t ion, namely the a lka l i - t r ea tmen t p roduced floroglucine a n d pro toca techuic 
acid which corresponded to the fission p r o d u c t s of querce t in . Under ana lka l ine influence t h e 
p ro toca techu ic acid s imilarly decomposed (Fig. 3). 
Our exper imen t s demons t r a t i ng aglycon were comple t ed by t ak ing t h e UV spect rum 
of t he acidic hydro ly t i c p roduc t (aglycon), as well as examin ing the spect ra l sh i f t s occurring 
as a response to va r ious reagents , such as A1C13, hydrochlor ic A1C13, m e t h a n o l i c Na-ace ta te 
a n d methanol ic N a - a c e t a t e boric acid. T h e resul ts unequivoca l ly suggested querce t in (Fig. 4), 
(MABRY—MARKHAM—THOMAS 1970). H e n c e the s t ruc tu r e of the compound produced was 
unambiguous ly p roved . 
Our subsequen t exper iments were a imed a t fol lowing the changes occurr ing in t h e 
r u t i n con ten t dur ing t h e vege ta t ion per iod . In the two species ment ioned t h e occurrence of 
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Fig. 1. Checking of acidic hydrolysate b y l aye r c h r o m a t o g r a p h y . (1 = querce t in tes t mate-
rial; 2, 4 = original g lycoside; 3 = decompos i t ion p roduc t of acidic hydro lys i s ; B E W = 
5 : 1 : 4 ) 
Fig. 2. Sugar analysis b y paper c h r o m a t o g r a p h y . (1, 7 = glucose; 2, 4, 6 = mate r ia l to be 
examined; 3, 5 = rhamnose ; B u t a n o l : Pyr id in : W a t e r = 6 : 4 : 3 ) 
the c o m p o u n d was s t u d i e d on a total of t e n occasions, in va r ious vege ta t ion periods f rom 
the a p p e a r a n c e of the f i r s t flower. Q u a n t i t a t i v e measur ing was again p e r f o r m e d according 
to RÖMISCH (1960), by a pho tome t r i c m e t h o d combined with p a p e r c h r o m a t o g r a p h y , as modified 
b y u s ( P E T H E S 1 9 6 5 ) . 
According to ou r exper iments t he r u t i n content — b o t h in Viola tricolor L. and Viola 
arvensis L . —is the lowest when the f irs t f l o w e r appears , (0.15 pe r cent) , then g radua l ly increases 
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Fig. 3. Pape r chromatography of alkali decomposit ion products . (2 = floroglucine test 
mater ia l ; 3 = protocatechuic acid test mater ia l ; 4 = end product f rom alkali decomposi t ion; 
5 = protocatechuic acid after alkali t r e a t m e n t ; B : X : E : W = 3 : 7 : 2 : 8 ) 
MeOhUAlClj 
MeOH*AlCl3 + HCI 
MeOH 
MeOH•NaOAc 
MeOH + NaOAc + H3B 
458 
T—i—i—I—i—i—i—i—i—i—i—i—i—i—i—i—i—i—p 
220 250 300 350 400 450 
Fig. 4. UV spectrum of quercet in in various media 
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Fig. 5. U V spectrum of t e s t ru t in and r u t i n isolated by us in me thano l 
a n d reaches a m a x i m u m (0.45 pe r c e n t ) a t the mul t i f lo ra l , g reen-f ru i ted stage followed by 
g r a d u a l decrease. 
To sum u p o u r inves t igat ion results , we i so la ted ru t in f rom t h e h e r b of Viola tricolor 
belonging to t h e Melanium sect ion of the genus Viola, and d e t e r m i n e d i ts s t ruc tu re b y 
classical decompos i t ion and i n s t r u m e n t a l analytical m e t h o d s . 
When s t u d y i n g the changes occur r ing during t h e vegeta t ion per iod, we found the h ighes t 
r u t i n content in g reen- f ru i ted p l a n t s of Viola arvensis L. and Viola tricolor L. 
Our f ind ings conf i rm the e x p e r i m e n t a l results of WILLSTATTER—MALLISON (cit. KOFLER 
GERTIG et al. (1966) who ment ion Viola tricolor L. a n d especially i t s f lowers as de f in i t e 
sources of ru t in . A t t h e same t ime, we found Viola odorata L. to be poorer in f lavonoid comp-
o u n d s . 
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A R E V I E W O F T H E W O R K ON D E V E L O P I N G H Y B R I D W H E A T 
AT T H E SADOVO S T A T I O N 
The work on t h e use of cy top lasmic male s ter i l i ty in developing hybr id w h e a t in Bulgaria 
s t a r t e d in 1964 a t t h e Whea t I n s t i t u t e in General Toshevo (POPOV— GOTSOV 1967a, b) and 
in 1967 at the " K . Malkov" Agr icu l tura l E x p e r i m e n t a l S ta t ion , Sadovo, P l o v d i v dis tr ic t . 
As a resul t of t h e studies carr ied ou t so fa r on t he heterosis phenomena in w h e a t , a num-
b e r of problems h a v e been e luc ida ted concerning t he combin ing ability of some perspect ive 
Bu lga r i an and fo re ign variet ies of soft winter whea t , as well as t he mani fes ta t ion of t he heterosis 
e f f ec t in F j on a fer t i le basis (POPOV—GOTSOV 1967b, 1968c, POPOV—PAVLOV 1967, 1970, 
P O P O V — G O T S O V 1 9 7 0 , POPOV— STANKOV 1 9 7 2 ) . 
Besides, i t was established t h a t t he cy top lasm of T. timopheevi ranges a m o n g t he most 
app ropr i a t e ones fo r t h e deve lopment of sterile analogues of the varieties of sof t win te r whea t 
( P O P O V — G O T S O V 1 9 6 8 C , POPOV et al. 1 9 7 3 ) . 
Most of t he s tudies however , deal wi th t he p rob l ems of the deve lopment of effect ive 
f e r t i l i t y restorers , as well as those of f ree pol l inat ion in whea t (POPOV—GOTSOV 1968a, 1969b, 
1970, 1971a, 1971b, POPOV et al. 1971). 
During t h e l a s t few years research on t he deve lopmen t of hybr id whea t u n d e r t he condi-
t ions of South Bu lga r i a proceeded in t he following di rect ions: 
1. D e v e l o p m e n t of sterile analogues of sof t win te r w h e a t by use of t h e cy top lasm of 
T. timopheevi. 
The s a t i a t i o n was cont inued w i t h these lines a f t e r t he back-cross t y p e of t he sterile 
f o r m s possessing c y t o p l a s m of T. timopheevi wi th t he mos t perspect ive Bu lga r i an and foreign 
var ie t ies . A l t h o g e t h e r 134 variet ies a n d lines of sof t win te r w h e a t were t r ans fe r red on a sterile 
bas i s . Finally, s ter i le analogues h a v e a l ready been developed f r o m a great n u m b e r of varieties 
a n d lines of Bu lga r i an and foreign selections, inc luding t he mos t perspect ive ones — Bezostaya 
1, Avrora , K a v k a z , Hebros , Skorospelka 35, etc. The newest h igh-producing var ie t ies and lines 
S a d o v o 1, Burgas 2, Bezos taya 2, e tc . , were also inc luded in t he p rogram for t he development 
of sterile analogues. 
The sa t ia t ion was carried ou t mos t ly by m e a n s of the modif ied me thod of forced pollina-
t i on of 4—5 f lore ts b y one fully m a t u r e s t amen . At t he same t ime, t he compara t ive tes t ing of the 
following four m e t h o d s of pol l inat ion was also con t inued ; 
1st m e t h o d — limited-free pol l ina t ion b y w h e a t ears ; 
2nd m e t h o d — poll ination b y means of gr inding an ear of the pol l inator va r i e ty over 
a n ear of the steri le f o r m of which 1/3 of the f lore ts h a d been removed ; 
3rd m e t h o d — forced pol l inat ion - the classical m e t h o d (1 s tamen per 1 f loret ) . 
4th m e t h o d — forced pol l inat ion —- a modif ied m e t h o d (1 s t amen per 4—5 florets , 
t h r o u g h rubbing) . 
This year aga in the results po in ted out t he e f fec t iv i ty of forced pol l ina t ion a f te r the 
classical and t he modi f i ed method (3rd and 4 th m e t h o d — 53.7% and 63 .1%, respect ively) 
in comparison w i t h t h e o ther two m e t h o d s (1st and 2nd m e t h o d — 22.5% and 12 .1%, respec-
t ive ly) . 
Twelve steri le analogues h a v i n g good prospects for deve lopment u n d e r t h e condit ions 
of th is country were included for r ep roduc t ion . The seed set w i t h MS analogues var ied f rom 
9 . 1 % to 71.4%. Compara t ive ly high seed set was ob ta ined f r o m MS Skorospelka 35—71.4%, 
MS Hebros — 6 6 . 3 % , etc. 
Unsa t i s fac to ry seed set was ma in ly due to t he low pollen densi ty of t he respect ive 
poll inators . 
2. D e v e l o p m e n t of fert i l i ty res torers — tes t ing t he res tor ing and combin ing ability 
a n d reproduct ion of t he most perspec t ive R lines. 
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T h e bas ic t r end in o u r w o r k with h y b r i d w h e a t was t h e d e v e l o p m e n t of o u r o w n full 
fer t i l i ty r e s t o r e r s of a high c o m b i n i n g abi l i ty , possess ing the p r o d u c t i v i t y of the n e w var ie t ies . 
For th is p u r p o s e we chiefly u s e d a modif ied p e d i g r e e me thod — t h e selection be ing c o n d u c t e d 
in F 2 a n d t h e t e s t ing of t h e n e w R lines in F 3 . I n th i s way 170 R l ines were se l ec t ed , which 
are a p r o d u c t of the b r eed ing w o r k carried o u t a n d possess a l m o s t f u l l restoring a b i l i t y . Af ter 
the i r e v a l u a t i o n in t e rms of p r o d u c t i v i t y a n d o t h e r useful a g r o n o m i c qualit ies, 39 R lines 
were se lected a m o n g t h e m , t h e i r res tor ing ab i l i ty r ang ing f rom 7 1 . 6 % to 93.9%. T h e y or ig ina te 
f r o m t h e fo l lowing crosses: R 4 * X Bezos taya l 1 —'7 lines, R 4 X P a l m a r e s 1—13 l ines , R 4 X l 9 — 
161—7 lines, R 1 3 ** X B e z o s t a y a l 1 — 3 lines, R 1 3 x K a v k a z l — 2 l i n e s , e tc . 
T h e m o s t promis ing 10 R lines were p l a n t e d on an isola ted p l o t for hybr id s eed p roduc-
t ion, w i t h 6 MS analogues . 
T h e s t u d y on the r e s t o r i n g abil i ty of R 4 a n d R 1 3 a t f o r ced a n d f ree po l l ina t ion w a s also 
con t inued . T h u s , f r o m t h e e x a m i n e d 45 t e s t crosses with P r i m e p i , t he res tor ing ab i l i ty as 
regards t h e fe r t i le Pr imepi a t self- pol l inat ion v a r i e d within t h e 6 2 . 1 % — 99 .5% r a n g e , and 
a t f ree po l l i na t ion — wi th in t h e 8 0 . 5 % 9 7 . 7 % r a n g e . 
W i t h t h e inves t iga ted 52 t e s t crosses w i t h Pa lmares , t h e res tor ing ab i l i ty r ega rd ing 
the fer t i le P a l m a r e s v a r i e t y r a n g e d f r o m 2 0 . 1 % to 64.1% a t f o r c e d pol l inat ion, a n d f rom 
39.3% to 9 3 . 9 % a t f ree p o l l i n a t i o n . 
T h e r e s u l t s ob ta ined s h o w t h a t the v a r i e t y Pr imepi is one of t h e best f e r t i l i t y res torers . 
T h e fo l lowing lines of h i g h res tor ing ab i l i t y were d e v e l o p e d by means of select ion: 
26 lines f r o m R 4 , 7 lines f r o m R I 3 , etc. 
3. T e s t i n g the c o m b i n i n g abi l i ty of v a r i o u s variet ies and l i n e s a n d es tab l i sh ing t h e most 
a p p r o p r i a t e h y b r i d c o m b i n a t i o n s on a fer t i le a n d sterile bas is . 
T e s t i n g of hybr ids on a f e r t i l e basis was c o n d u c t e d wi th t h e pa r t i c ipa t ion of t h e P r imep i 
and P a l m a r e s var ie t ies . A t o t a l of 36 crosses o b t a i n e d on a f e r t i l e basis in 2—3 rep l i ca t ions 
was t e s t e d on an area of 0.4 t o 5.2 m 2 a t 20/5 c m spacing. Out of t h e 36 crosses on ly 11 demon-
s t r a t e d h igh h y b r i d v igour t o w a r d s the s t a n d a r d va r i e ty B e z o s t a y a 1. Highest h y b r i d v igour 
was obse rved w i t h the fo l lowing crosses: K a v k a z X Pr imepi — 1 6 0 . 1 % , Avrora X P r i m e p i — 
160.1%, A v r o r a X Pa lmares — 1 2 7 . 2 % , Hebros X P a l m a r e s — 1 2 3 . 3 % , etc. The r e s u l t s ob ta ined 
show t h e possibi l i t ies for u s i n g t h e two va r i e t i e s as direct f e r t i l i t y restorers in s o m e hybr id 
c o m b i n a t i o n s of high p r o d u c i n g variet ies . 
Bes ides these , 134 h y b r i d combina t ions were s tudied on a s t e r i l e basis, 68 of t h e m being 
ob t a ined w i t h t h e p a r t i c i p a t i o n of the P r i m e p i var ie ty , a n d 66 w i t h the p a r t i c i p a t i o n of 
P a l m a r e s . 
E a c h t e s t i ng was e f f e c t e d in two rep l i ca t ions of 4 m2, p a r a l l e l l y wi th the p a r e n t var ie t ies 
and t h e s t a n d a r d Bezos taya 1 v a r i e t y . 
Of 68 crosses, f o r m e d w i t h the p a r t i c i p a t i o n of P r imer i , 2 6 were more p r o d u c t i v e as 
c o m p a r e d to t h e s t a n d a r d v a r i e t y Bezos t aya 1. Especially g o o d in this r e spec t we re : MS 
F e r t ő d i 3 x R 4 — 1 5 3 . 4 % , M S Bezos t aya l 3 X R 4 — 151.9%, M S 19—16 4 X R 4 — 1 4 3 . 9 % , etc. 
T h e b e h a v i o u r of t h e r e m a i n i n g 66 crosses , ob ta ined w i t h t h e pa r t i c ipa t ion of t h e other 
F r ench v a r i e t y — Pa lmares , w a s d i f ferent . O n l y 10 combina t ions w e r e superior to t h e s t a n d a r d 
B e z o s t a y a 1 v a r i e t y ( f rom 100.9 t o 113.1%). T h a t is why the P a l m a r e s var ie ty is of less in teres t 
fo r d i rec t use as a fer t i l i ty r e s t o r e r . Therefore , on ly the R l ines se lec ted f rom i t c a n b e used, 
b u t no t t h e v a r i e t y itself as a popu la t ion . 
* 
P r e p a r e d a t the " K . M a l k o v " A g r i c u l t u r a l E x p e r i m e n t a l S ta t ion , S a d o v o , P lovdiv 
district* 
P . POPOV, I . S T A N K O V 
R 4 * P r i m e p i : R 4 3 * * — t 8 Pa lmares 
10* Acta Agronomica Academiae Scientiarum Hungaricae 23, 1974 
4 5 6 V A R I A 
R E F E R E N C E S 
P O P O V , P . — G O T S O V , К . — Попов, П. —Годов , К. (1967а): Проблеми на хибридната пшеница. 
Селскостопанска наука, 2
г
 3— 18. 
P O P O V , Р . — GOTSOV, К . — Попов, П .—Годов , К . (1967b): Проучвания в ъ р х у някои въпроси 
на хетерозиса при пшеницата. Генетични изследвания. Изд. Б А Н , София, 5—17. 
P o v o v , P.—GOTSOV, К . — Попов, П .—Годов , К. (1968а): Изследвания в ъ р х у свободното 
опрашване п р и пшеницата с о глед производството на хибридни семена. Генетика 
и селекция, 1, 19—28. 
P O P O V , Р . — GOTSOV, К . — Попов, П . —Годов, К. (1968b): Опити за създаване на стерилни 
аналози при меката зимна п ш е н и ц а на базата на мъжкастерилни форми с цито-
плазма на Triticum timopheevi Zhuk . Генетични изследвания в памет на Дончо 
Костов. Изд. Б А Н , София, 127— 136. 
P O P O V , P . — G O T S O V , К . — Попов, П .—Гоцов , К. (1968с): Проучване в ъ р х у комбинатив-
ната способност на някои сортове мека пшеница. Генетика и с е л е к ц и я , 6, 403—417. 
P O P O V , Р. — GOTSOV, К . — Попов, П.—Гоцов, К. (1969а): Предварителни резултати от 
проучванията в ъ р х у възстановителите на фертилността при пшеницата . Проблеми 
на селекцията и агротехниката на меката зимна пшеница. Изд. Б А Н , София, 63—71. 
P O P O V , P . — P A V L O V , Р . — Попов, П .—Павлов , П. и др . (1967): П р о у ч в а н и я върху н я к о и 
прояви на хетерозиса при м е к а т а зимна пшеница (Triticum aestivum L.). Проблеми 
на селекцията и агротехниката на меката зимна пшеница. Изд. Б А Н , София, 73—87. 
POPOV, P.—GOTSOV, К . (1969b): Test ing Certain Restorers of Male Fer t i l i ty in Wheat . Comptes 
Rendus de 1, Academie Bulgare des Sciences, 1, 97—100. 
P O P O V , P . — P A V L O V , P . — Попов, П. — Павлов, П. и др. (1970): Принос к ъ м проучванията 
върху някои прояви на хетерозиса при меката зимна пшеница (T. aestivum L.) . 
Генетика и селекция, 3, 157 170. 
P O P O V , P . — G O T S O V , К . — Попов, П . — Гоцов, К. (1970а): Върху някои резултати от рабо-
тата с хибридната пшеница в Б ъ л г а р и я . Хетерозис при културните растения. Меж-
дународен симпозиум. София, 145 -159 . 
POPOV, P.-GOTSOV ,—К. (1970b): H y b r i d Wheat. W h e a t Newsletter, K a n s a s , XVI, 25—26. 
P O P O V , P . — G O T S O V , K . — S T A N K O V , 11. — Попов, П . - Г о ц о в , К. - С т а н к о в , Ил. (1971): 
Възможности з а директно използуване на някои сортове мека п ш е н и ц а като възста-
новители на фертилността. Н а у ч н а сесия по пшеницата в Г. Тошево , 15 и 16 юни 
1971 год. (под печат). 
P O P O V , P . — G O T S O V , К . — Попов, П. Гоцов, К. (1971а): По някои в ъ п р о с и отметодиката 
за създаване на възстановнтели на фертилността при п еницата. Научна сесия по 
пшеницата в Г. Тошево, 15 и 16 юни 1971 год. (под печат). 
POPOV, P. GOTSOV, К . I97Ib): Hybr id Whea t . Whea t Newsletter, K a n s a s , XVII, 24—25. 
P O P O V , P . - S T A N K O V 11. Попов, П . — Станков, Ил . (1972): Проучвания върху хетеро-
зиса при меката зимна пшеница. Генетика и селекция, 7„ 13 —19. 
P O P O V , P . — G O T S O V , К . — STANKOV, 11. — Попов, П.—Гоцов, К . —Станков, Ил. (1973): 
Създаване на стерилни аналози при зимната мека пшеница чрез използуване цито-
плазмата на Ttriicum timopheevi Zhuk. Генетика и селекция, 4 (под печат). 
H E B R I C I D E S I N C R E A S I N G T H E P R O T E I N CONTENT O F L U P I N 
As regards t h e effect of herbicide t rea tments on t h e protein content of legumes, COOKE 
(1955) showed increases in the soluble and total n i t rogen content of l egumes treated wi th 
M o n u r o n (3-p-chloro-phenyl 1, 1 -d ime thy l urea). These increases were accompanied b y 
decreases in the sugars and pectins. No increases in p l an t growth were n o t e d . 
According to RIES—LARSEN—KENTWORTHY (1963) Simazine (2-chloro-4,6-bis (ethyl-
a m i n o ) -S-triazine) m i x e d with Amitrole-T (3-amino-l ,2,4-tr iazine plus a m m o n i u m thiocyanate) 
t r e a t m e n t s of peach a n d apple trees increased the leaf nitrogen con ten t . FRENEY (1965) 
r epo r t ed tha t 1.5 p p m Simazine increased the up take of nitrogen in maize only, when addi-
t i ona l nitrogen was appl ied to the soil in a glasshouse experiment . RIES—GAST (1965) also 
p roved tha t Simazine and hidroxy Simazine increased t h e N content of maize. KARNATZ 
(1964) found t h a t f r u i t trees have a h i g h e r level of N c o n t e n t in their leaves due to Simazine. 
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CONNER—WHITE (1968) s ta ted t h a t 0.8 ppm Simaz ine increased fol iar N concen t ra t ion b y 
23.81 per cent wh ich was equiva len t t o trebling t h e a m o u n t . TWEEDY et al. (1971) r e p o r t e d 
t h a t 1.12 kg/ha S imaz ine increased t he yield and c r u d e protein c o n t e n t in sorghum g ra in 
when the p lan t s were under N s t ress . 
We have also found herbicides increasing t h e N content (c rude protein) and w a t e r -
soluble prote in c o n t e n t of the top of Lupinus albus a n d L. luteus du r ing our small-plot f i e ld 
exper iments (1970, 1971, 1972) carr ied ou t in a sl ightly acid forest soil of Nyírség ( G y u l a t a n y a ) 
in H u n g a r y , us ing 110 herbicides belonging to 28 d i f f e r e n t chemical g roups (KECSKÉS—BOR-
B É L Y — B O R B É L Y — E L E K 1 9 7 1 , B O R B É L Y B O R B É L Y — E L E K — K E C S K É S 1 9 7 2 , K E C S K É S — 
ELEK—BORBÉLY—BORBÉLY 1972). 
In two yea r s (1970, 1971) we analysed the p r o t e i n content of t h e lupin, seed s a m p l e s 
of 15 herbicide t r e a t m e n t s , and samples were t a k e n for analysis f r o m g r e e n plants of w h i t e 
and yellow lupin (80 t r ea tments ) . T h e crude prote in w a s calculated on t he basis of t he t o t a l 
N con ten t de t e rmined b y the K j e l d a h l method a n d t h e water-soluble pro te in was a n a l y s e d 
a f t e r t r ichloroacet ic-acid prec ip i ta t ion . 
The samples were taken f r o m t h e white and ye l low lupin p lan ts of 45 and 35 a l t o g e t h e r 
80 t r e a t m e n t s ( s p r a y e d pre-emergent ly) af ter the phenologica l observa t ions , the original a i m 
being to decide w h e t h e r the herbic ide t r ea tmen t s dec reased the pro te in con ten t of t he l u p i n . 
The samples were col lected at f lower ing and the ana lyses were made f r o m the average s a m p l e s 
of 2—2 dupl ica tes . 
9 herbicides (belonging to t r iaz ine , urea, p h e n o x y and uracil der iva t ives) p r o v e d to 
be prote in- increas ing. 
As a p r e l imina ry repor t we should like to d r a w a t ten t ion to f o u r of them: G e s a t o p 
50 (2-chloro-4,6-bis-ethyIamino 1,3,5-triazine), A 2591 (4 -e thy lamino-2s -bu ty lamino-6 -
methoxy-s - t r iaz ine) , Camparol (A 1803) (P rome t ryne + S i m a z i n e ) a n d Venza r (3-cyclohexyl-
-5 ,6- t r imethyleneuraci l ) . 
The pro te in c o n t e n t of the seed samples t a k e n f r o m herbicide- t r e a t e d lupin p l o t s d i d 
no t show s igni f icant differences in a n y year c o m p a r e d to the hoed cont ro l ones (Tab le 1). 
As the d a t a show, the water - soluble protein of L. albus was increased by the he rb i c ides 
Gesatop 50, Venzar , while A 2591, as well as the c o m b i n e d herbicide Camparo l was nea r ly t h e 
same as the cont ro l . The crude p r o t e i n was more t h a n 10 per cent h igher in all t h e w h i t e 
lupin top samples (Table 2). 
Table 1 
Crude protein % Water soluble p ro te in % 
T r e a t m e n t * compared t o 
the hoed 
compared to 
t h e hoed in d r y weight in dry weight 
A 2591 
Camparol 1803 
Venzar 
Hoed cont ro l 
Gesatop 50 
22.68 
25.15 
25.15 
25.68 
25.68 
100.0 
110.8 
110.8 
1 1 3 . 2 
1 1 3 . 2 
1 8 . 7 2 
2 1 . 7 0 
1 8 . 9 0 
1 8 . 9 0 
2 1 . 7 0 
100.0 
116.0 
101.0 
101.0 
116.0 
3.5 kg /ha 
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Table 2 
Crude protein % Wate r soluble protein% 
T r e a t m e n t * c o m p a r e d to 
t h e hoed 
compared t o 
the hoed in d r y weight in dry weigh t 
Hoed con t ro l 1 5 . 8 8 100.0 
1 1 7 . 1 
100.0 
110.2 
110.2 
1 1 . 2 3 
1 3 . 7 1 
1 5 . 0 4 
1 1 . 1 7 
1 0 . 0 9 
100.0 
122.1 
1 3 3 . 9 
9 9 . 5 
8 9 . 8 
Gesatop 50 (2.5 kg/ha) 
A 2 5 9 1 
1 8 . 5 9 
1 5 . 8 8 
1 7 . 5 0 
1 7 . 5 0 
Camparol 1803 
Venzar 
* 3.5 k g / h a 
In t he case of L. luteus on ly t h e Venzar dec reased the water-soluble pro te in c o n t e n t 
t h e Camparol w a s practical ly t h e same as the c o n t r o l and the A 2591 increased i t b y more 
t h a n 30 per c e n t a n d the Gesa top t r e a t m e n t b y 22.1 per cent. T h e crude pro te in c o n t e n t 
of yellow lupin p l a n t s was more t h a n 10 per cent h i g h e r in every t r e a t m e n t of Table 2, excep t 
t h e A 2591 t r e a t m e n t which was a t t he control l eve l . 
We h a v e t o r e m a r k also t h a t in the course of o u r selective inves t iga t ions these he rb ic ides 
p roved to be n o t un favourab l e f r o m the point of v i e w of the weed con t ro l of white or yel low 
l u p i n (on t he bas i s of the grain y ie ld , the root n o d u l a t i o n of p l an t s , as well as t h e n u m b e r -
weight and t h e occurrence of t h e d o m i n a n t species of weeds and also according to o u r micro-
biological tes t s , t h e s e are no t v e r y toxic at all t o t h e rhizobia a n d especially to t h e s t r a in s 
of Rhizobium leguminosarum (KECSKÉS—BORBÉLY—BORBÉLY—ELEK 1971, KECSKÉS— 
E L E K — B O R B É L Y — B O R B É L Y 1 9 7 2 ) . 
The d a t a resul t ing f r o m f ie ld exper iments u s ing the herb ic ide doses of a g r i c u l t u r a l 
pract ice seem t o p r o v e t h a t (beside their weed-cont ro l effect and o f t e n their h a r m f u l e f fec t 
o n t he cu l t iva ted p lants) the re could be herbic ides which have s o m e favourable e f f e c t on 
lup in too. 
A l t h o u g h the i r incorpora t ion into the p l a n t prote in has n o t y e t been s t u d i e d , t he 
ques t ion is, t h a t w h e n it is bu i l t i n to the p lants , is i t also dangerous t o the a n i m a l ? Th i s is 
an open ques t ion b u t would be v e r y impor tan t fo r t h e p ro te in -demand ing world if t h e p ro t e in 
con ten t of t he prote in-r ich legumes were increased b y herbicides. 
P repared a t t he Research I n s t i t u t e of Soil Science and Agr icu l tu ra l Chemist ry of t he 
Hunga r i an A c a d e m y of Sciences, Budapes t , Agro techn ica l Resea rch Ins t i tu te of Ny í r ség , 
Nyí regyháza . 
* 
É . E L E K , I . B O R B É L Y , F . B O R B É L Y , M . K E C S K É S 
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I N D U C E D A U T O P O L Y P L O I D Y I N S E S A M E ( S E S A M U M O R I E N T A L E L.) 
The i n d u c t i o n of a u t o p l o i d y in sesame was a t t e m p t e d in I n d i a a n d in Venezue la 
( R I C H H A R I A — P E R S A I 1 9 4 0 , KOBAYASHI—SHIMAMURA 1 9 5 2 , SRIVASTAVA 1 9 5 6 , LANGHAM 
1942, MAZZANI—ZERPA 1953). T h e i m m e d i a t e e f fec ts of colchic ine d i f f e r ed w i t h t h e t r e a t e d 
p l a n t p a r t a n d w i t h t h e m e t h o d of t r e a t m e n t . T h e r e w a s n o genera l a g r e e m e n t on t h e e f f e c t 
of c h r o m o s o m e d o u b l i n g on t h e m o r p h o l o g y a n d t h e p r o d u c t i v i t y of t h e p l a n t s . 
On t he o t h e r h a n d , t h e I n d i a n w o r k e r s succeeded in t r a n s f e r r i n g r e s i s t ance to p h y l l o i d y 
a n d t o t he w e b - w o r m (Ant igas t ra catalaunalis) f r o m Sesamum prostratum (2n = 32) t o 
S. orientale (2n = 26) t h r o u g h t h e a r t i f i c i a l amph id ip lo id — S . indicatum, 2n = 58 (RAMANUJAM 
1 9 4 2 , 1 9 4 4 , R A G A H A V A N— K R I S H N A M U R T H Y 1 9 4 7 , R A M A N U J A M — J O S H I 1 9 5 1 ) . 
The a im of t h e p r e s e n t s t u d y is t o t e s t t he e f f e c t i v n e s s of two m e t h o d s of co lch ic ine 
t r e a t m e n in t he i n d u c t i o n of a u t o p o l y p l o i d y and to s t u d y t h e e f fec t of c h r o m o s o m e d o u b l i n g 
on g r o w t h a n d p r o d u c t i v i t y of a local se same v a r i e t y . 
The colchicine t r e a t m e n t s s t a r t e d in J u n e , 1960 a n d t h e v a r i e t y used w a s " M a s s Se l ec t i on 
E a r l y R e s i s t a n t W h i t e " (a local S u d a n e s e va r ie ty ) . T h e m e t h o d s of t r e a t m e n t were as fo l lows . 
1) S e e d - i m m e r s i o n m e t h o d . T h e seeds were s o a k e d in t a p w a t e r fo r 12 hours , w a s h e d 
w i t h disti l led w a t e r a n d t h e n r insed in colchicine so lu t i ons of d i f f e r e n t c o n c e n t r a t i o n s f o r d i f -
f e r e n t du ra t ions . T h e seeds were w a s h e d w i th t he p r e s c r i b e d so lu t ion b e f o r e be ing r in sed in. 
o r d e r to avoid l ower ing t h e c o n c e n t r a t i o n . The c o n c e n t r a t i o n s of colchicine r a n g e d f r o m 0 . 0 4 % 
t o 0 . 5 % a n d t h e d u r a t i o n s f r o m t w o h o u r s t o f ive d a y s . A f t e r t h e t r e a t m e n t t h e seeds w e r e 
t h o r o u g h l y w a s h e d t o r e m o v e t r a c e s of colchicine. T h e t r e a t e d seeds were e i the r g e r m i n a t e d 
in P e t r i dishes c o v e r e d w i t h we t f i l t e r p a p e r , or sown in p o t s . 
2) Shoo t - t i p t r e a t m e n t . T h e s h o o t - t i p s of 5—7- d a y - old seedl ings were t r e a t e d e i t h e r 
w i t h d rops of a q u e o u s colchicine so lu t i on or w i th aga r -co lch ic ine m i x t u r e . T h e a p p l i c a t i o n 
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was pe r fo rmed a t 8 a .m. and at 5 p .m. for a n u m b e r of successive days . The seedlings were 
kep t in green-house. The colchicine solution t r e a t m e n t s ranged f rom 0 05% to 0 . 8 % for 3. 4 
or 5 days . T h e agar -colchic ine mix ture was p r e p a r e d by mixing equal a m o u n t s of colchicine 
solution wi th 1.0% agar and then applied t o t h e shoot- t ips a f t e r it cooled off. T h e concent ra-
t ions of colchicine ranged f r o m 0.05% to 0 . 5 % were applied for 5 consecutive days . 
T h e character is t ics of the t rea ted p l a n t s were followed u p to the f lowering s tage when 
it was possible to de tec t and ident i fy the a u t o t e t r a p l o i d p lants . F u r t h e r d a t a were recorded 
on b o t h au to te t r ap lo id and diploid p lan ts w i t h regard to pol len-grain size, f r u i t size, seed 
size a n d t he n u m b e r of seeds per pod. 
The diploid p lan t s of S. orientale h a v e 13 pairs of chromosomes , which are t iny and 
di f f icul t to count . Thus chromosome coun t ings to ident i fy individual t e t rap lo id p l a n t s were 
not carr ied ou t . The main criterion for t h e de tec t ion of au to t e t r ap lo id p lan t s , du r ing the 
course of th i s inves t iga t ion , was the size of pol len grains. Many inves t iga tors f o u n d no except ion 
to the ru le t h a t pol len-grain size increases w i t h chromosome doubl ing (BLAKESLEE—AVERY 
1 9 3 7 , S T E B B I N S 1 9 5 0 , D E B M E N 1 9 5 4 ) . 
T h e fol lowing observa t ions and m e a s u r e m e n t s were recorded on the p r o g e n y of the 
au to t e t r ap lo id p lan t s : 
Size of successive leaves, number of d a y s to f i r s t f lowering, node n u m b e r a t which the 
f i r s t f lora l b u d appeared , n u m b e r of b ranches per p lan t , size of t he flower, size of t h e pollen 
grains, pol len s ter i l i ty , n u m b e r of pods per p l a n t , number of seeds per pod. n u m b e r of seeds 
per 0.5 g a n d oil content . 
1) The seed-immersion method 
I n t he f i r s t esper iment , lots of 10 seeds were t rea ted w i t h colchicine solutions of dif ferent 
concen t ra t ions and for d i f fe ren t dura t ions , a n d t h e n ge rmina ted in Pe t r i dishes, covered with 
b lo t t ing papers . The effect of t r e a tmen t s w a s clear a f te r six days . The r a t e of g r o w t h was 
great ly r e t a r d e d , especially when using c o n c e n t r a t i o n higher t h a n 0.06 per cen t . T h e upper 
pa r t of t h e h y p o c o t y l was swollen in the case of concen t ra t ions u p to 0.06 per cent while concen-
t r a t ions above t h a t caused t he swelling of t h e en t i r e hypocoty l and s tun t ing of the root (Fig. 1). 
The e x t e n t of b o t h types of swelling was p ropor t iona l to the concen t ra t ion a n d dura t ion 
of the t r e a t m e n t . The co ty ledonary leaves of t he t rea ted seedlings were la rger , rounder , 
darker green and thicker t h a n those of the con t ro l ones. 
I n t h e second expe r imen t , lots of 100 seeds t rea ted wi th d i f ferent concen t r a t ions for 
var ious du ra t i ons were sown in pots . The emerged seedlings which persisted un t i l m a t u r i t y 
were coun ted as survivals . The percentage of su rv iv ing seedlings var ied mainly w i t h t h e concen-
t r a t i o n r a t h e r t h a n wi th t he du ra t ion (up to 12 hour s ) of t r e a t m e n t . A marked d r o p in the per-
centage of survivals occurred a t dura t ions longer t h a n 12 hours. The concen t ra t ion 0.2 pe r cent 
for 12 h o u r s gave 49 per cent survivals , while t h e same concent ra t ion for 24 hours resul ted in 
only 6 p e r cent . 
T h e n u m b e r of au to t e t r ap lo id p lan ts was ve ry small in all ranges of t r e a t m e n t s . Only 
27 au to t e t r ap lo id p lan t s f r o m 2400 t r ea ted seeds were obta ined, i.e. 1.1 per cent . T h e concent ra -
t ion 0.04 pe r cent for 2, 4, 6 and 12 hours gave no au to te t rap lo id p lan t s . The c o n c e n t r a t i o n 0.08 
per cent fo r 4 hours and for 12 hours resul ted in 4 au to te t rap lo id p l an t s each. T h e concent ra-
t ion 0.2 pe r cent resul ted only in one p l an t fo r each dura t ion of one day, two days , three 
days and f ive days . The concen t ra t ion 0.5 per c e n t fo r 5 days resul ted also in one au to t e t r ap lo id 
p lan t . 
These f indings indicate t h a t the m e t h o d of seed immersion is no t eff icient fo r inducing 
polyploidy in sesame. 
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Fig. 1. Progressive swelling of hypoco ty l a n d root s tun t ing following seed immers ion in col-
chicine solutions 
2) The shoot-tip treatment 
T h e applicat ion of b o t h aqueous colchicine solution a n d agar-colchicine mixtures to 
t he shoot - t ips of 5 to 7- d a y - old seedlings gave nearly s imilar resul ts . 
The outcome of t h e t r e a t m e n t s w i t h aqueous solut ions of d i f ferent concen t ra t ions and 
for va r ious dura t ions is p resen ted in Tab le 1. I t is clear f r o m t h i s table t h a t t h e higher the 
Table 1 
The results of shoot-tip treatment with aqueous solutions of colchicine of different concentrations 
and for various durations. Lots of 100 seedlings were treated 
Durat ion 
Concen-
3 days 4 days 5 days 
t r a t ion % 
Surv iva l s 
A u t o t e t r a -
ploids Surv iva l s 
A u t o t e t r a -
ploids Surv iva l s 
A u t o t e t r a -
p lo ids 
0.05 65 8 55 8 
0.10 — — 68 15 38 20 
0.20 45 12 53 34 35 25 
0.30 — — 43 23 30 18 
0.40 — — 40 10 28 15 
0.50 — — 28 13 28 15 
0.80 
— — 
30 8 
— — 
Control surv iva ls = 93 polyploids = 0 
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concen t r a t ion or the longer the durat ion of t rea tment the greater was the n u m b e r of dead 
seedlings. The percentage of autote t raploid p lan t s for the du ra t ion of 4 and 5 days was more 
Or less similar, but higher t h a n the percentage a t the durat ion of 3 days. The h ighes t percentage 
of au to te t rap lo id p lan t s was obtained b y t rea t ing the seedlings with 0.2 per cent aqueous 
so lu t ion of colchicine e i the r for 4 or 5 days . This percentage decreased at concent ra t ions lower 
or h i g h e r t han 0.2 per cen t . 
T h e outcome of t h e t rea tments w i t h agar-colchicine mixtures is shown in Table 2. 
Table 2 
The results of shoot- tip treatment with colchicine —agar mixtures of different contenir ationsfor 5 days 
Concentration 
% 
No. of treated 
seedlings 
No . of seedlings 
ob ta ined 
No. of a u t o t e t r a -
ploid p l a n t s 
% of a u t o t e t r a -
ploidy 
0.05 50 42 4 8 
0.10 50 39 7 14 
0.20 50 38 15 30 
0.30 50 36 10 20 
0.40 50 30 4 8 
0.50 50 31 3 6 
The percentage of surv iva ls was p ropor t iona l to the concentra t ion. I t was 84 per cent af ter 
the t r e a t m e n t with 0.05 per cent, while i t was only 62 per cen t at the concent ra t ion 0.5 per 
cent. T h e concentration 0.2 per cent of aga r —colchicine m i x t u r e gave the h ighes t percentage of 
a u t o t e t r a p l o i d plants . 
3) The characteristics of the treated plants and the resulting autotetraploids 
Shoot emergence. This first not iceable effect of shoot - t ip application was the delay in 
shoo t emergence f rom t h e treated t e rmina l bud . The growth was even s topped fo r a few days 
Fig. 2. Distortion of t he f i rs t leaves on a colchicine- t rea ted plant as compared wi th tha t of an 
u n t r e a t e d plant (top leaf) 
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t h e n resumed s lowly. Some shoot - t ips showed b u r n i n g effect , few died o u t and t he m a j o r i t y 
f o r m e d callus-like t i ssue f rom which new shoots deve loped a f te r a n u m b e r of days . 
Leaf characters. The f irst f ew leaves emerging f r o m the t r ea t ed b u d s were d a r k green, 
cr inkled and some of t h e m dis tor ted a n d with a s y m m e t r i c a l lamina (Fig. 2). The leaves which 
developed higher u p on the t r ea ted p l a n t s also showed m a r k e d differences f r o m the cor respond-
ing leaves on t h e u n t r e a t e d p lan t s . On the 4th , 5 t h a n d 6th nodes t he diploid leaves were 
usual ly 3-par t i te a n d yellowish- green. The corresponding leaves of the t e t rap lo id p l a n t s were 
s imple, broader a n d of darker green colour. 
u u 
Ш 
Fig. 3. Flowers of an au to te t rap lo id (A) a n d a diploid p l a n t (B) 
Growth characters. The au to t e t r ap lo id plants , t h o u g h shorter a t an ear ly stage, g radua l ly 
b e c a m e equal or e v e n tal ler and m o r e robus t t han t h e diploid plants a t l a te r stages of develop-
m e n t . The a u t o t e t r a p l o i d plants were on the average a b o u t 21 days l a t e r in f lowering t h a n 
t h e diploid ones. Likewise , the f lower ing period of the au to t e t r ap lo id p l an t s was more prolonged 
t h a n t h a t of t h e diploid plants . 
The size of the flower. The f lowers of the a u t o t e t r a p l o i d p lan ts were larger t h a n those of 
diploids (Fig. 3). T h e calyx segments were longer, b r o a d e r and more ha i ry . The corolla t u b e 
was larger and t h i c k e r , and the o v a r y was broader a n d su rmoun ted by a th icker , more or less 
shor t e r style w i t h la rger s t igmatic lobes. 
The size of the pollen grains. T h e pollen grains of t h e au to te t rap lo id p l a n t s were bigger 
t h a n those of t h e d ip lo id ones and i t was always easy t o dist inguish t h e m wi th microscopical 
examina t ion . The ave rage size of t h e te t raplo id pol len grains was 82.8 X 65.8 micron, while 
t h e average size of t h e diploid pollen gra ins was 6 8 x 4 9 . 3 micron (average of 500 pollen gra ins 
each) . In other words , chromosome doubl ing resul ted in abou t 64 per cen t increase in pol len-
gra in size. 
The size of the pods. The au to te t r ap lo id capsules were shorter a n d b roader t h a n t h e 
diploid ones. The a v e r a g e size was 1 7 x 8 m m for the t e t r ap lo id s and 23 X 7 m m for the diploids 
(average of 500 p o d s each). Longi tud ina l median cu ts in t he capsules showed t h a t the p l acen t a 
a n d t he developing ovules were en la rged in the a u t o t e t r a p l o i d (Fig.4). 
The seeds. I t was evident t h a t t h e au to te t r ap lo id pods conta ined fewer seeds t h a n t h e 
diploid ones. Tab le 3 shows the pod c o n t e n t s of b o t h t y p e s of plants . I t is clear t h a t t he t o t a l 
n u m b e r of ovules in t h e ovary was m u c h less in the au to t e t r ap lo id pods , and t h a t a consider-
ab le number of ovu le s has not been fert i l ized. The size of t he seeds, on t he o ther h a n d , was 
g rea t ly increased in t h e te t raploids (Fig . 5). The ave rage n u m b e r of polyploid seeds pe r 0.5 g 
was 143, while t h e average n u m b e r of diploid seeds was 235. I t could be s ta ted , there fore , 
t h a t polyploidy r e su l t ed in about 60 pe r cent increase in seed size. 
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Fig. 4. Capsules of an au to te t r ap lo id ( left) and a diploid p lan t (right) 
Fig. 5. Au to te t r ap lo id seeds ( lef t ) and diploid ones (r ight) 
4) The autotetraploid progeny 
Seed germina t ion of bo th au to te t r ap lo id and diploid types was studied. Tab le 4 gives *  
the r a t e and to ta l ge rmina t ion percentage of each. 
T h e germina t ion of the au to te t rap lo id seeds s ta r ted one d a y la ter t h a n t h a t of the 
diploid ones. The m a x i m u m emergence per d a y was 150 seedlings for the diploids, occurr ing 
5 d a y s a f t e r sowing, while in the au to te t r ap lo ids t he m a x i m u m daily emergence was 82 seedlings 
occurr ing 7 days a f t e r sowing. The tota l pe rcen tage of germina t ion was 70 in the a u t o t e t r a p l o i d 
Table 3 
The pod contents of diploid and tetraploid plants. Average of 500 diploid and 250 tetra-
ploid pods 
T y p e of p lan t 
Fertilized 
ovules 
Undeveloped 
ovules Tota l 
Sterility 
% 
Diploid 
Tetraploid 
49.0 
24.7 
2.5 
9.8 
51.5 
34.5 
4.8 
28.4 
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Table 4 
The number of seeds germinating daily from 300 seeds of aulotetraploid and diploid types 
sown in po ts on 11. 4. 1961 
D a t e 
N u m b e r of seedl ings 
Dip lo id A u t o t e t r a p l o i d 
13/4 0 0 
15/4 24 0 
16/4 150 30 
17/4 20 18 
18/4 66 82 
19/4 25 52 
20/4 0 17 
21/4 0 14 
22/4 0 0 
Tota l 285 213 
Percen tage 95 70 
seeds as c o m p a r e d with 95 in t h e diploid ones. T h e au to te t rap lo id seedlings were charac ter ized 
by th icker hypoco ty l , la rger , th icker and d a r k e r green co ty l edona ry leaves t h a n t h e diploid 
ones. 
E a c h of the f i rs t 3 successive pairs of l eaves appeared t w o d a y s earlier in t h e diploids 
than in t h e au to te t rap lo ids , whi le the 7th pai r w a s unfolded the s a m e d a y in both . T h i s indicated 
a slower g r o w t h ra te of t he au to te t r ap lo id p l a n t s a t the beginning , b u t it was l a t e r increased. 
The leaves of t he au to t e t r ap lo id s were charac ter i s t ica l ly simple u p to the 8 th or 9 t h nodes, 
while in t h e diploid plants on ly t h e first four p a i r s of leaves were s imple and t he u p p e r leaves 
up to a b o u t t h e 8th node h a d 3-par t i te l amina . 
T h e f lowering behav iour showed s ignif icant differences b e t w e e n t he diploid a n d a u t o t e t r a -
ploid p lan t s . Flowering s t a r t e d in the a u t o t e t r a p l o i d plants in gene ra l af ter 63 d a y s , a n d the 
first f lower appeared on an a v e r a g e node n u m b e r of 9, while in t h e diploids f l ower ing s tar ted 
in general a f t e r 50 days, a n d t h e first f lower developed on an average node n u m b e r of 8. 
This ind ica ted a delay of a b o u t two weeks in t h e flowering of t h e au to te t rap lo id p l a n t s . The 
flowers of t h e au to te t rap lo id p l a n t s were larger t h a n those of the diploids , averaging 26.6 X 15.4 
mm in t h e fo rmer and 24.5 X 12.6 m m in t h e l a t t e r . 
The size of the pollen g ra ins showed a s ign i f i can t difference be tween the a u t o t e t r a p l o i d s 
and t he diploids — being l a rge r in the former . T h e average size of t he au to t e t r ap lo id pollen 
grains was 8 4 . 2 x 6 3 . 4 microns , while t h a t of t h e diploids was 71.6 X 49.0 microns ( ave rage of 
500 pollen gra ins each). The pe rcen tage of a b o r t e d pollen coun ted in a to ta l of 250 w a s 23.9% 
in the au to te t r ap lo ids , and only 2 .6% in the d ip lo ids . The a b o r t e d pollen grains were distin-
guished b y the i r small size a n d uneven surface . 
The n u m b e r of m a t u r e p o d s per p lan t w a s f o u n d to be on t h e average 75 in d ip loids as 
compared w i t h 54 in the au to te t r ap lo ids . This w a s largely due t o t he shedding of a numbe i 
of t e t r ap lo id f loral buds a t a n early stage. T h e au to te t rap lo id p l a n t s were cha rac te r i zed by 
larger n u m b e r of undeve loped ovules and consequen t ly smaller n u m b e r of seeds p e r p o d than 
the diploids. Tab le 5 gives t h e p o d contents of b o t h types of p l a n t s . 
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Table 5 
Sterility per capsule of diploids and autotetraploid, 
average of 100 pods each 
T y p e of plant 
Fer t i l ized 
ovu les 
Undevel-
oped T o t a l 
ovules 
Diplo id 
Au to t e t r ap lo id 22.6 
52.3 3.5 
1 0 . 1 
55.9 
32.7 
6.9 
30.9 
I t is evident t h a t t he total n u m b e r of ovules per o v a r y was reduced as a resul t of ch romo-
s o m e doubling, be ing 32.7 in the a u t o t e t r a p l o i d and 55.9 in the diploids. However , the size 
of t h e seeds was g r e a t l y increased in t h e te t raploid p o d s . The average n u m b e r of a u t o t e t r a -
p l o i d seeds per 0.5 g w a s 150, while t h a t of the diploid seeds was 234, i nd i ca t i ng 56 per c e n t 
i n c r e a s e in seed size. T h e oil con ten t w a s slightly a f f e c t e d by chromosome doubling, be ing 
4 8 . 3 pe r cent in t h e d ip loids and 44.3 p e r cent in the au to t e t r ap lo ids . 
The above a c c o u n t of the a u t o t e t r a p l o i d p r o g e n y indicates t h a t t h e y were s imi lar 
t o t h e i r parents. I n o t h e r words, the au to t e t r ap lo id p l a n t s b red t rue . 
The present s t u d y indicates t h a t colchicine app l i ca t i on to the shoo t - t ips of sesame 
seedl ings was more e f f i c i en t than seed- immers ion t r e a t m e n t for the i n d u c a t i o n of po lyplo idy . 
A s h igh as 30 per c e n t of au to te t rap lo id sesame p lants w e r e produced us ing t h e former m e t h o d , 
wh i l e only 1 per c e n t w a s obtained b y t h e la t ter . I t seems t h a t the t r e a t m e n t of seeds resu l t ed 
i n ove r t r ea tmen t of t h e roots , since t h e roo t cells are m o r e actively d iv id ing t h a n the epicoty l 
cel ls a t the early s t a g e s of germinat ion. As a result, t h e chromosome n u m b e r of the root cells 
m a y become more t h a n double and t h u s the division m a y be arrested- leading to s t u n t e d 
r o o t s and consequen t ly to the dea th of t he seedling. 
The first n o t i c e a b l e effect of shoo t - t i p t r e a t m e n t w a s a r e ta rda t ion in shoot emergence. 
T h e f i r s t emerging l eaves were d i s t o r t e d and darker g reen t h a t those of t h e diploids. T h e 
au to t e t r ap lo ids p l a n t s showed slower g r o w t h rate a n d f lower ing s ta r ted a b o u t 21 days l a t e r 
t h a n in the diploid p l a n t s . 
The size of t h e pollen grains w a s t h e main c r i te r ion for detect ing au to t e t r ap lo id p l a n t s . 
P o l l e n grains f r o m t h e f i r s t flowers w e r e used for t h i s pu rpose . This s eemed necessary since 
i t h a s been r epo r t ed t h a t there is a considerable d i f f e rence in pol len-grain size between t h e 
p l a n t s jus t beginning t o flower and t h o s e a t the end of t h e flowering p e r i o d . 
The a u t o t e t r a p l o i d plants were less product ive t h a n their diploid progeni tors . T h e y 
w e r e characterized b y a higher n u m b e r of aborted po l len grains and r e d u c e d number of p o d s 
p e r p lan t . The p o d s were shorter a n d broader , and c o n t a i n e d less n u m b e r of seeds t h a n t h e 
d ip lo id ones. The r e d u c t i o n in seed se t (being abou t 28 pe r cent) could b e considered sma l l 
i n comparison w i t h t h a t of induced au to te t rap lo ids i n some other c rop plants . KOSTOFF 
(1940) found t h a t t h e shorter the chromosomes , t h e lower the f r e q u e n c y of chiasmata a n d 
q u a d r i v a l e n t f o r m a t i o n , and consequen t ly , the higher is t h e ferti l i ty in t h e au to te t r ap lo id . 
T h u s a fairly high f e r t i l i t y seems to h a v e resulted in se same . However, a p a r t of the reduc t ion in 
seed set is due to t h e reduc t ion in t h e n u m b e r of ovules p e r ovary. 
The seeds of au to te t rap lo id s e s a m e were a b o u t 6 0 % bigger t h a n t he diploid ones . 
T h i s increase in size could be a t t r i b u t e d either to t h e d i r e c t effect of ch romosome doub l ing , 
o r t o the fact t h a t t h e y were few in n u m b e r ( thus rece ived a b u n d a n t f o o d material) , o r t o 
a combinat ion of b o t h factors. 
Certain f i n d i n g s of the present inves t iga t ion seem t o be in accordance w i t h some p r e v i o u s 
r e p o r t s and disagree w i t h others. W i t h regard to t h e n u m b e r of pods p e r plant , LANGHAM 
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(1942) and SRIVASTAVA (1956) i n d i c a t e d t h a t there w a s no effect of a u t o t e t r a p l o i d y on seed se t . 
T h e increase in seed size of a u t o t e t r a p l o i d sesame w a s r e p o r t e d by LANGHAM (1942), KOBAYASHI 
— S H I M A M U R A ( 1 9 5 2 ) a n d SRIVASTAVA ( 1 9 5 6 ) . O n t h e o t h e r h a n d , M A Z Z A N I — Z E R P A ( 1 9 5 3 ) 
cla imed t h a t t h e seeds were shr ive l led and wi th l o w e r oil con ten t . 
A c o m p a r i s o n in ne t oil y i e ld b e t w e e n t h e d i p l o i d a n d the a u t o t e t r a p l o i d sesame p l a n t s 
could be m a d e , u s i n g t h e fo l lowing fo rmula : 
No . of p o d s / p l a n t X No . of seeds /pod X weight of 100 s e e d s X 
oil c o n t e n t 
100 
The r e l a t i v e oil yield of a d ip lo id and an a u t o t e t r a p l o i d p lan t cou ld be roughly e s t i m a t e d 
as follows: 
7 5 . 3 x 2 2 . 3 x 0 . 2 1 x 4 8 . 3 
Diploid = 3.99 g of oil 
r
 100x100 
5 4 . 4 x 2 2 . 6 x 0 . 3 3 x 4 4 . 3 
A u t o t e t r a p l o i d = — •= 1.80 g of oil 
F
 1 0 0 X 1 0 0 6 
There fore , t h e reduc t ion i n t h e ne t oil y ie ld r e su l t i ng f r o m c h o r m o s o m e d o u b l i n g is 
54.88 per cen t . 
The only m e r i t of a u t o t e t r a p l o i d sesame s e e m s t o b e the m a r k e d increase in seed size, 
wh ich was a c c o m p a n i e d b y r e d u c t i o n of o ther p r o d u c t i v e fac to rs . I f cha rac te r s s u c h a s 
n u m b e r of p o d s p e r p l a n t , seed se t a n d oil c o n t e n t cou ld be i m p r o v e d b y selection, e i t h e r 
s t r a i g h t or fo l lowing crosses b e t w e e n au to t e r ap lo id s d e r i v e d f rom d i f f e r e n t var ie t ies , h i g h e r 
oil yield per p l a n t w o u l d be ach ieved a n d a u t o t e t r a p l o i d sesame would p r o v e of economic v a l u e . 
P r e p a r e d a t t h e F a c u l t y of Agr icu l tu re , U n i v e r s i t y of K h a r t o u m , K h a r t o u m . 
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T H E E F F E C T S O F N I T R O G E N A N D P O T A S S I U M F E R T I L I Z E R S 
O N M A I Z E Y I E L D I N C A L C A R E O U S S A N D Y S O I L S 
A c o n s i d e r a b l e p a r t of H u n g a r i a n a rab le l a n d s consis ts of d i f f e r e n t types of s a n d y soils. 
More t h a n h a l f of t h e m are c a l c a r e o u s sands a n d t h e y occupy 2 0 % of the c u l t i v a t e d a rea . 
As r ega rds t h e i r occur rence , t h e l a rges t p a r t of c a l ca r eous s ands c a n b e found in t h e region 
be tween t h e D a n u b e and Tisza r ive r s . Several d e c a d e s ago, w h e n t h e fer t i l izer level u s e d was 
re la t ive ly l ow in t h i s c o u n t r y , low- r e q u i r e m e n t p l a n t cu l tures w e r e g r o w n p r imar i l y i n these 
soils. N o w a d a y s t h e app l i ca t i on of la rge fer t i l izer doses makes i t poss ib le to g row c r o p s like 
m a i z e on o t h e r w i s e u n f a v o u r a b l e s a n d y soils. T h e r e a r e m a n y a u t h o r s dea l ing wi th t h e app l i ca -
t i o n of fe r t i l i ze rs o n sandy soils in H u n g a r y (LŐRINCZ 1969, LÁNG 1971, BAUER 1964, LÁNG 
1 9 7 3 ) . 
Most of t h e l i t e r a tu re a v a i a b l e is c o n n e c t e d w i t h t he yield- i n c r e a s i n g effect of n i t r o g e n 
fer t i l izers a n d r e l a t i v e l y few d a t a c a n he f o u n d w i t h regard t o p h o s p h o r u s a n d p o t a s s i u m 
f e r t i l i z e r s ( A N D E R S O N 1 9 5 9 , S T A N G E L 1 9 6 5 , G Y Ő R F F Y 1 9 6 2 , MRS. LATKOVICS 1 9 6 4 ) . 
A c c o r d i n g t o t he e x p e r i m e n t a l resu l t s f o u n d in the l i t e r a t u r e , n i t rogen h a s p r i m a r y 
i m p o r t a n c e a m o n g t h e fer t i l izers , t h o u g h t he s i m u l t a n e o u s a p p l i c a t i o n of po t a s s ium a n d phos-
p h o r u s is n e c e s s a r y for r e a c h i n g t h e h ighes t p o s s i b l e yields. 
Our t a s k w a s to s t u d y h o w d i f f e r e n t l eve ls of n i t rogen a n d p o t a s s i u m fe r t i l i z e r s a f f e c t 
t h e maize y i e ld s in one of t h e m o s t t yp i ca l a r e a s of t h e sand- r idge b e t w e e n the r i v e r s D a n u b e 
a n d Tisza. T h e r a in f a l l c o n d i t i o n s of t he r eg ion a r e s h o w n in T a b l e 1. 
I t c a n b e seen f r o m th i s T a b l e t h a t t h e a m o u n t of a n n u a l r a i n f a l l var ied b e t w e e n 432— 
718 m m a n d e v e r y y e a r it s t r o n g l y d e v i a t e d f r o m t h e 5 0 y e a r s ' n m e a n . O n t he basis of t h e d a t a , 
i t can be e s t a b l i s h e d t h a t m o r e t h a n 50% of t h e ra infa l l occu r s in t he v e g e t a t i o n pe r iod . 
The d a t a of t he soil a n a l y s i s of t he e x p e r i m e n t a l area a re s h o w n in Tab l e 2. O n t he 
bas is of t h e d a t a p r e s e n t e d it c a n b e real ized t h a t t h e p H of the soils in t he e x p e r i m e n t a l area 
w a s a b o u t 8. T h e C a C 0 3 c o n t e n t w a s h igh , wh i l e t h e nu t r i en t c o n t e n t w i th t he e x c e p t i o n of 
p h o s p o r u s w a s low. T h e p h o s p h o r u s c o n t e n t , c o m p a r e d to t he o t h e r t w o n u t r i e n t e l e m e n t s , 
w a s r a t h e r h i g h a n d th is was t a k e n in to c o n s i d e r a t i o n when s e t t i n g u p t he e x p e r i m e n t . 
The e x p e r i m e n t was c a r r i e d o u t in 5 r e p l i c a t i o n s and 16 t r e a t m e n t s were a p p l i e d in 
t h e yea r s 1968— 1972. The size of e a c h e x p e r i m e n t a l p lot was 72 m 2 . W i t h t he e x c e p t i o n of 
t h e control w i t h o u t any fe r t i l i ze r s , 50 kg /ha P 2 0 6 s u p e r p h o s p h a t e w e r e appl ied in all t r e a t m e n t s . 
T h e doses of n i t r o g e n and p o t a s s i u m fert i l izers w e r e de t e rmined a t 4 levels , i.e. 40, 80, 120 and 
160 kg /ha N / K „ 0 . The d e t e r m i n a t i o n of ce r t a in fe r t i l i ze r doses w a s d o n e by us ing p a r t l y the 
p r e s e n t a p p l i c a t i o n a n d p a r t l y cons ide r ing t he l o n g - r a n g e plans of f u t u r e fe r t i l i za t ion . 
The a g r o t e c h n i c a l p r o c e d u r e s appl ied in t h e e x p e r i m e n t a l f i e ld were iden t i ca l w i t h the 
u sua l ones d e v e l o p e d in t h e a r e a . Spr ing p l o u g h i n g was appl ied a n d sowing a n d h a r v e s t i n g 
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Table 1 
The monthly rainfall formation and deviation from the 50-year average 
Period 1968 1969 1970 1971 1972 
mm. dev ia t ion m m . deviat ion m m . deviation m m . dev ia t ion m m . d e v i a t i o n 
J a n u a r y 18 - 1 2 32 + 2 67 + 37 65 + 35 19 - 1 1 
Februa ry 23 — 8 130 + 99 57 + 26 12 - 1 9 37 + 6 
March 24 - 9 35 + 2 80 + 47 39 + 6 12 - 2 1 
Apri l 45 — 3 25 - 2 3 59 + П 38 - 1 0 38 — 10 
M a y 22 - 3 1 21 - 3 2 43 - 1 0 68 + 15 56 + 30 
J u n e 20 - 4 5 164 + 99 36 - 2 9 30 - 3 5 84 + 19 
J u l y 51 + 3 35 - 1 3 49 + 1 43 - 5 79 + 31 
Augus t 78 + 34 44 — 86 + 42 15 - 2 9 118 + 74 
September 82 + 38 26 - 1 8 21 - 2 3 46 + 2 20 - 2 4 
October 3 - 4 5 18 - 3 0 20 - 2 8 20 - 2 8 65 + 17 
November 51 + 2 56 + 7 24 - 2 5 40 - 9 69 + 20 
December 15 - 2 2 132 + 95 42 + 5 36 - 1 27 - 1 0 
Annua l total 432 - 9 8 718 + 188 584 + 54 452 - 7 8 624 + 94 
vegetat ion period 
Dur ing 
(Apr.— Sept.) 298 - 4 315 + 13 294 - 8 224 - 7 0 395 + 93 
Table 2 
Main characteristics of experimental soil 
(in 0 — 30 cm ploughed layer.) 
Sample 
(average) 
p H 
H , 0 KCL 
CaCO 
% b y KA 
H u m u s 
% 
1st rep. 8.1 7.7 10.2 0.87 28 1.64 
2nd rep. 8.0 7.7 9.2 0.95 29 1.62 
3rd rep. 8.1 7.8 10.5 0.98 28 1.52 
4 t h rep. 7.9 7.8 14.2 0.62 27 1.31 
5 t h rep. 7.8 7.6 15.6 1.03 29 1.46 
Sample 
(average) 
T o t a l n i t rogen 
n ig .% 
P , 0 , m g % 
AL-soIuble 
K„0 m g ' % 
1 St rep. 120 37.2 21.2 
2 n d rep. 108 39.8 20.8 
3 r d rep . 117 39.7 19.8 
4 t h rep . 92 16.3 13.4 
5 t h rep. 95 21.3 12.1 
were carried ou t m a n u a l l y to ensure t he requi red p l a n t popula t ion . I n 1968—1969 Mv-1 
h y b r i d maize was sown , in 1970 Mv-40 a n d in 1971—1972 Mv-431 w i t h 31 t h o u s a n d / h a p l a n t 
popu la t ion in our exper iments . D u e t o t he he te rogene i ty and for precision in the assessment 
of s andy soils t he e x p e r i m e n t was set u p in ba lanced l a t t i ce square a r r a n g e m e n t . The evalua-
t ion was carried o u t w i t h analysis of va r i ance , us ing row and column correct ion. 
For the poo led stat is t ical ana lys i s of the crop d a t a of f ive years , m e a n d a t a — re la ted 
t o each plot — w e r e calculated a n d m a t h e m a t i c a l eva lua t ion was carr ied ou t with these . 
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Table 3 
Crop results 
( in 5- year average) 
T r e a t m e n t 
Crop 8 6 % d r y m a t t e r 
q / h a 1 D % 
Control 35.1 100 
^40^50^-40 40.5 5.4 116 
^ 40^50^80 42.0 7.7 122 
N40P50K12O 43.9 8.8 125 
^401*00^-160 42.7 7.6 121 
^80^*50^-40 43.7 8.6 124 
-^80^*50-^80 47.9 12.8 136 
^80^*50^120 46.9 11.8 133 
Ng 0P 50^-160 47.8 12.7 136 
-^120^50^-40 46.6 11.5 133 
-^120^50^80 46.7 11.6 133 
N120P50K12O 49.6 14.5 141 
-^1201*50^160 49.1 14.0 140 
-^160^*50^40 46.6 11.5 133 
^1601*50^80 45.8 10.7 131 
NX6oP5OK12O 48.0 12.9 137 
^160^50^160 47.8 12.7 136 
L S D 5 % 6.1 18 
Table 4 
The effect of N- and К — fertilization on the crop of maize 
(in 5 -year ave rage ) 
T r e a t m e n t 
Gra in yield 8 6 % d r y m a t t e r q / h a 
K „ K.„ K120 K i l o L S D 5 % Average % 
К « 40.5 42.8 43 .9 42.7 42.5 100 
N 8 0 43.7 47.9 46.9 47.8 46.6 109.6 
4.4 
•^120 46.6 46.7 49.6 49.1 48.0 112.9 
N i é e 46.6 45.8 48.0 47.8 47.0 110.6 
LSD. 5 % 4.4 2.2 5.2 
Average 44.4 45.8 47.1 46.8 2.2 46.0 
0 / / 0 100.0 103.1 106.1 105.4 4.9 
The r e s u l t s of t h e e x p e r i m e n t s are r e p o r t e d in T a b l e 3. T h e two- d i m e n s i o n a l co r rec t ed t a b l e of 
r e su l t s c a n be f o u n d in T a b l e 4 w i t h o u t t h e checks showing t h e m e a n n i t rogen a n d p o t a s s i u m 
n u t r i e n t doses fo r e a c h level of fe r t i l izer a p p l i c a t i o n . 
T h e d a t a r e l a t i ng t o ana lys i s of v a r i a n c e a r e g iven in T a b l e 5. I t c a n be seen t h a t b o t h 
t h e n i t r o g e n a n d p o t a s s i u m fer t i l izer e f f ec t s were s ign i f i can t , t h o u g h t h e p r o b a b i l i t y level 
d e v i a t e d . N p r o v e d t o h e e f f ec t ive a l r eady a t 0 . 1 % p r o b a b i l i t y l eve l , while К o n l y a t 10% 
p r o b a b i l i t y level . T h e q u a d r a t i c c o m p o n e n t w i t h i n t h e N e f fec t is s ign i f i can t , whi le t h e l inear 
c o m p o n e n t is h igh ly so. I n t h e case of p o t a s s i u m t h e l i nea r c o m p o n e n t w a s sl ight ly s i g n i f i c a n t , 
a n d t h e s q u a r e c o m p o n e n t w a s n o t s ign i f i can t a t all. 
I n v e s t i g a t i n g t h e e f f e c t of t h e d i f f e r e n t n i t r o g e n t r e a t m e n t s i t cou ld be e s t a b l i s h e d t h a t 
t he f e r t i l i ze r e f fec t w a s of inc reas ing t e n d e n c y a n d r e su l t ed in r e l i ab l e crop s u r p l u s e s in all 
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Table 5 
Data on the analysis of variance 
Factor SQ FG MQ F 
Trea tment 2535.81 15 169.05** 2.96 
N 1816.17 3 605.39*** 10.61 
L 1174.89 1 1174.89*** 20.59 
Q 640.85 1 640.85** 11.23 
Rest . 0.43 1 0.43 
К 475.20 3 158.40 F 2.77 
L 391.88 1 391.88* 6.87 
Q 73.53 1 73.53 1.29 
Rest . 9.79 1 9.79 
N x K 244.44 9 27.16 
L x L 2.76 1 2.76 
Res t . 241.68 8 30.21 
Er ro r 30 57.07 
Level of significance: X X P = 1 % , x P = 5 % , + P = 10% 
Table 6 
Grain- yield surplus for 1 kg N and K.,0 
Applied fert i l izer Grain-yield su rp lus 
86% d r y m a t t e r 
N „ - N 4 0 13.56 
^ 4 0 ^ 8 0 19.32 
^ 8 0 N 2 0 7.50 
•^120 N G O 0.67 
60 - 5.66 
К J O — L ,
 6 0 2.1 
cases. T h e effect of p o t a s s i u m t r e a t m e n t s showed an increasing t e n d e n c y b u t i t did n o t produce 
a re l iable crop surplus. 
S tudy ing the e f fec t of the ni t rogen t r e a t m e n t s , i t could be established fo r t h e average 
of t h e f o u r potass ium t r e a t m e n t s t h a t all t h e N t r e a t m e n t s p r o d u c e d a s ignif icant crop differ-
ence compared to t he N 4 0 kg/ha t r e a t m e n t . There is no rel iable difference b e t w e e n the other 
N t r e a t m e n t s . E x a m i n i n g t h e effect of po t a s s ium t r e a t m e n t , i t can be seen in t h e average of 
the f o u r ni trogen t r e a t m e n t s t h a t only t he К 120 kg/ha and 160 kg /ha t r e a t m e n t s were signif-
ican t compared to t he 40 kg /ha К t r e a t m e n t . There is no rel iable crop d i f ference between 
the o t h e r po tass ium t r e a t m e n t s . 
I n t he course of eva lua t ing the gra in yield da ta , i t could be establ ished t h a t the crop 
can be increased by a p p r o x . 15 q /ha b y fer t i l iza t ion under expe r imen ta l area condi t ions . The 
mos t f avou rab l e effect c a n he achieved w i t h t he appl icat ion of 120 kg N/ha and 120 kg K 2 0 / h a . 
In t h e case of n i t rogen t he l inear c o m p o n e n t of the effect is s ignif icant till t h e 120 kg/ha 
dose, b e y o n d this t he e f fec t of the q u a d r a t i c component , is also significant . W i t h po tass ium 
the e f fec t is s ignificant t i l l t h e 160 kg/ha dose, h u t only t he l inear component . 
The nitrogen a m o u n t which ensures t he opt imal crop yield unde r the given exper imenta l 
condi t ions was de te rmined f r o m the expe r imen ta l da ta . This was 124 kg/N/ha. T h e confidence 
l imi ts of th i s opt imal dose of N wi th 9 0 % probabi l i ty were 88 a n d 152 kg N/ha . 
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I t was possible t o calcula te the g ra in - yield surplus for 1 kg nut r ient . T h e d a t a referr ing 
to th i s a r e shown in Tab le 6. In the case of n i t r o g e n , since b o t h componen t ef fects were significant 
all N levels are given, in t h e case of p o t a s s i u m , since only t he l inear effect was s ignif icant , it 
was p r e s e n t e d as the a v e r a g e of the four N levels. With respec t to the N values , a t N I 6 0 there 
were a l r e a d y negative va lues . In absolu te n u m b e r s the m a x i m a l 19.65 yield surp lus under 
d ry cond i t i ons can be cons idered as a qu i t e h i g h value and t h e 13.32 grain-yield surp lus at the 
40—80 k g / h a appl ica t ion c a n be regarded as favourable . T h e grain-yield su rp lus for 1 kg 
p o t a s s i u m is 2.1 kg in t h e average of t h e f o u r levels which means a r a t h e r weak fertilizer 
a p p l i c a t i o n . 
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M E T A B O L I C C H A N G E S I N M U N G B E A N ( P H A S E O L U S A U R E U S L.) 
S E E D S D U R I N G G E R M I N A T I O N 
Dif ferent aspec t s of metabol ism associa ted with g e r m i n a t i o n h a v e b e e n the subject 
of s t u d y by many w o r k e r s like STEWARD—STREET (1947), OOTA—FUJII—OSWA (1953), 
S I R C A R — D U T T A R A Y ( 1 9 6 1 ) , M A Y E R — P O J L A K O F F - M A Y B E R ( 1 9 6 3 ) , I N G L E — B E E V E R S — 
HAGEMAN (1964) and MARCUS—FEELEY (1964). Metabol ism of a da rk g e r m i n a t e d seed t h a t 
ha s n o t been supplied w i t h any e x t e r n a l nu t r i t ion involves red is t r ibut ion of reserve-food 
m a t t e r s initially p r e s e n t in the e n d o s p e r m or cotyledon w i t h a port ion be ing consumed in 
r e sp i r a t i on . Germina t ion leads to loss in d r y weight and largely involves t h e association of 
e m b r y o growth with r e sp i r a t ion (TOOLE—HENDRICKS—BORTHWICK—TOOLE 1965). Previously, 
PAUL—MUKHERJI—SIRCAR (1970) worked o n the activi t ies of dif ferent hydro lyz ing enzymes 
in m u n g b e a n seeds d u r i n g germinat ion. T h e ob jec t of the p r e s e n t work is to e v a l u a t e the daily 
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loss of reserve mate r i a l s f rom the cotyledons, t he fo rms in which t he nu t r i t iona l r e q u i r e m e n t s 
of the embryon ic axis are fulf i l led and to observe t he accompany ing respi ra tory changes . 
Pure-l ine m u n g b e a n (Phaseolus aureus L. cv. N P 23) seeds were supplied by the I n d i a n 
Agricultural R e s e a r c h Ins t i tu te , N e w Delhi. Ba tches of weighed seeds a f t e r surface s ter i l izat ion 
wi th 0.1 per cen t mercuric chloride solution were washed several t imes wi th water . The washed 
seeds, a f te r ini t ia l imbibi t ion for 3 hours in a beake r , were spread over moist f i l ter p a p e r in 
Pet r i dishes a n d were allowed to germina te in a d a r k and humid a tmosphe re a t a c o n s t a n t 
t empera tu re of 30 °C in a ge rmina to r . Germinated seeds were t a k e n o u t a t in tervals of 24 
hours and were separa ted into axes and cotyledons. The expe r imen t took five days . Seeds 
soaked in wa t e r for 3 hours were t a k e n as initial or 0- hour samplings. 
Weight de te rmina t ion : F r e s h weight was t a k e n by absorbing t h e surface water of t h e 
tissues with b lo t t i ng papers. Fo r d r y weight, ma te r i a l s in def ini te quan t i t i e s were k e p t a t 
60 °C in an oven for 4 days t h e n t he dried samples were weighed aga in . 
Resp i ra t ion . Respira t ion r a t e was measured a t 30 °C in W a r b u r g ' s a p p a r a t u s fol lowing 
t he manomet r i c t echn ique by UMBHEIT—BURRIS—STAUFFER (1961). 
C a r b o h y d r a t e analysis. F r e s h mater ia l was killed in 80 per cent e t h a n o l and then e x t r a c t -
ed with the s a m e solvent . Alcohol was removed b y boiling the solution in a water b a t h . Di rec t 
reducing va lue was es t imated b y t h e copper r educ t ion me thod of HARDING—DOWNS (1933) 
as modified b y VAN der PLANK (1936). The to ta l r educ ing value was e s t ima t ed by de t e rmin ing 
t he reducing va lue a f t e r hydro lys ing with sulphuric acid. The sucrose con t en t was r ep resen ted 
b y the d i f ference between the t o t a l and direct r educ ing values. F r o m the alcohol-insoluble 
residue s ta rch was es t imated colorimetrical ly according to the m e t h o d of MCCREADY— 
G U G G O L Z — S I L V I E R A — O W E N S ( 1 9 5 0 ) . 
Nitrogen es t imat ion: N i t rogen es t imat ion was done in mic ro -Kje ldah l a p p a r a t u s 
modified by P a r n a s and Wagner as described by PREGL (1930). The t o t a l ni trogen was de te r -
mined f rom oven- dried mater ia l . Soluble ni trogen was es t imated f r o m an aqueous e x t r a c t of 
f resh mater ia ls a f t e r t r ichloroacet ic acid precipi ta t ion of proteins . P ro te in ni t rogen was ca lcu la t -
ed f rom the d i f ference between t o t a l and soluble n i t rogen values. 
Amino acids and amides : A n 80 per cent e thano l ex t r ac t of t he f r e sh tissues was passed 
th rough a Dowex- 5 0 X 8 resin ( H + fo rm) column according to PLAISTED (1958). E lu t i on of 
amino acids was m a d e successively with 0.4 N N H 4 O H , 80 per cen t e thanol , 4 N N H 4 O H 
and water. The combined elutes were concent ra ted in a v a c u u m and t h e residue dissolved in 
1 to 2 ml of 10 pe r cent (v/v) i sopropanol . 
The de t ec t i on and q u a n t i t a t i v e es t imat ion of amino acids were made by the p a p e r -
ch romatograph ic technique accord ing to the m e t h o d of THOMPSON—STEWARD (1951) a n d 
PORTER—MARGOLIS—SHARP (1957). I n W h a t m a n no. 1 f i l ter pape r resolut ion of t he a m i n o 
acid mix tures was made two-dimens ional ly by us ing phenol : wa t e r ( 4 : 1 ) and n - b u t a n o l : 
acetic acid : w a t e r (4 : 1 : 1) as so lvents . 0.1 per cen t n inhydr in solut ion was used as s p r a y -
ing reagent. Colour densi ty was measu red with a K l e t t —Summerson colorimeter using green 
f i l ter (500—560 m«) . 
E s t i m a t i o n of DNA, R N A a n d protein: E s t i m a t i o n of nucleic acids was made accord ing 
to the me thod of SMILLIE—KROTKOV (1960). F r o m 0.3 N K O H hydro lysa t e of sugar a n d 
lipid-free res idue D N A was prec p i t a t e d by 0.2 N perchloric acid in cold. DNA prec ip i t a t e 
was hydrolyzed a n d measured a t 600 mp by d ipheny lamine r eagen t according to BURTON 
(1956). S u p e r n a t a n t R N A was passed through a Dowex- 1 X 8 (Cl ~ f r o m ) column. E l u t i o n 
was made wi th H C L — N a C l m i x t u r e . Ribose c o n t e n t was measured b y colour react ion w i t h 
orcinol reagent a t 660 mP. 
For pro te in de te rmina t ion , a port ion of 0.3 N K O H hydro lysa t e was t rea ted wi th 30 
per cent TCA. T h e prec ip i ta te was dissolved in 0.1 N N a O H . F r o m an a l iquo t of it p ro te in was 
m e a s u r e d a c c o r d i n g t o L O W R Y — R O S E B R O U G H — F A R R — R A N D A L L ( 1 9 5 1 ) . 
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The r e su l t s represented are the average va lues of four replicates. 
The l e n g t h , f resh and d ry weights (Table 1). Ep ico ty l—hypoco ty l axis increased 
Table X 
Length, fresh and dry weights of mungbean seeds during germinati on 
H o u r s of 
ge rmina t i on 
Leng th of axis 
(cm) 
Fresh w e i g h t 
(mg/100 p l a n t p a r t s ) 
D r y we igh t 
(mg/100 p l a n t pa r t s ) 
Axis Coty ledon Axis Cotyledon. 
0 0.35 0.249 2.075 0.064 1.161 
24 1.23 1.235 2.657 0.173 0.822 
48 3.71 3.965 2.676 0.557 0.590 
72 4.64 7.678 1.124 0.686 0.473 
96 7.72 11.651 0.677 1.301 0.200 
120 8.36 20.775 0.528 1.391 0.125 
abou t 24 t imes in length a f t e r 120 hours of ge rmina t ion . Both f r e sh a n d dry weights of t h e 
axis went on increasing. The co ty ledons s t a r t ed t o lose their dry weights a f t e r embryo g r o w t h 
began. M a x i m u m depletion occur red dur ing 72 t o 96 hours . 
Resp i r a t i on (Fig. 1). The respira t ion r a t e of t h e axis increased rap id ly u p to 96 hours 
and t he r ea f t e r i t slowed down. Oxygen consumpt ion in the cotyledon proceeded a t a slower 
ra te and a f t e r 72 hours the r a t e decl ined. 
C a r b o h y d r a t e (Fig. 2). I n t he axis all t h e sugar f rac t ions viz. t o t a l , reducing and sucrose 
increased w i t h t i m e while in t h e cotyledon dep le t ion of these was no ted . Reduc ing sugar 
con ten t in t h e cotyledon was v e r y small in compar i son to sucrose. R a p i d deplet ion of s t a r c h 
f rom co ty ledon was noticed as soon as the seed was soaked wi th wa te r . Af t e r 120 h o u r s of 
germat ion t h e s t r a rch content in t he cotyledon was reduced to a m i n i m u m value. The ax is 
Fig. 1. Change in respirat ion r a t e [()il oxygen u p t a k e ) p lant p a r t / h o u r ] in m u n g b e a n seeds 
dur ing germina t ion . ( • ) Axis , (O) cotyledon 
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Hours of germination 
Fig. 2. Change in c a r b o h y d r a t e con ten t (mg/100 plant pa r t s ) in mungbean seeds during 
ge rmina t ion . Tota l sugar —(®) Axis, (©) Co ty ledon ; Reducing suga r —(A) Axis (Xi), Cotyledon; 
Sucrose — ( • ) Axis , ( и ) Coty ledon; S tarch —(®) Axis, (X) Cotyledon 
Fig. 3. Change in nitrogen con ten t (mg/100 p l a n t par ts) dur ing germina t ion . T o t a l n i t rogen — 
(O) Axis , ( • ) Cotyledon; soluble ni t rogen—(rx) Axis, (A) Coty ledon; Pro te in n i t r ogen — ( • ) 
Axis, ( 1 ) Cotyledon 
tissue on t h e other h a n d showed s tarch f o r m a t i o n a t a slow r a t e f r o m the beg inn ing which 
increased considerably a t t h e end of f ive d a y s . 
N i t r o g e n (Fig. 3). T h e to ta l , soluble a n d protein n i t rogen showed a r e m a r k a b l e rise 
in the ax is dur ing germina t ion . Rise in soluble n i t rogen was m u c h h igher t h a n p r o t e i n f rac t ion . 
Both t o t a l a n d protein f r ac t i ons of co ty ledon fell rapidly wi th t h e in i t ia t ion of ge rmina t ion , 
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Table 2 
Amino acids und amide of mungbean seeds during germination 
(mg /100 plant p a r t s ) 
Amino acids P a r t s 
Hours 
0 24 48 72 96 120 
A s p a r t i c acid Axis 3 2 . 5 7 3 . 7 2 4 4 . 7 4 2 9 . 9 3 9 7 . 7 5 2 7 . 6 
Cotyledon 4 5 . 2 1 1 5 . 9 1 2 9 . 4 9 8 . 5 9 3 . 4 3 2 . 3 
G l u t a m i c acid Axis 4 5 . 5 9 0 . 6 3 3 3 . 1 1 2 9 2 . 6 1 4 9 7 . 0 1 4 4 6 . 1 
Cotyledon 7 1 . 0 1 9 4 . 4 2 0 7 . 3 6 3 . 0 
— — 
Ser ine Axis 3 4 . 5 1 0 8 . 2 4 7 6 . 6 — — — 
Cotyledon 4 2 . 7 1 2 0 . 7 1 2 0 . 2 4 6 . 0 — — ' 
Asparag ine Axis 
— — — 
6 2 0 . 8 7 6 6 . 1 7 8 1 . 8 
Cotyledon 2 5 . 5 4 8 . 2 5 7 . 5 3 1 . 4 3 0 . 4 2 7 . 7 
Glyc ine Axis 
— — 
1 8 8 . 5 2 5 7 . 2 5 4 0 . 3 5 5 5 . 5 
Cotyledon 
— — 
5 1 . 2 1 5 . 7 9 . 9 
— 
T h r e o n i n e Axis 2 2 . 9 1 3 0 . 7 4 4 9 . 0 5 9 0 . 4 — — 
Cotyledon 7 3 . 6 7 7 . 0 1 6 8 . 3 
— — — 
Alan ine Axis 8 9 . 1 1 6 2 . 9 3 8 9 . 9 3 9 5 . 1 1 5 3 2 . 0 1 5 0 0 . 0 
Cotyledon 5 3 . 6 9 0 . 5 9 2 . 1 6 1 . 9 1 0 8 . 6 5 0 . 1 
Argin ine Axis 
— 
1 5 8 . 5 5 0 3 . 8 1 1 5 3 . 9 1 2 9 3 . 5 
— 
Cotyledon 5 9 . 3 9 9 . 2 1 8 8 . 1 9 6 . 9 4 8 . 6 — 
L y s i n e Ax i s 1 0 . 7 1 8 4 . 5 3 0 7 . 2 5 3 0 . 6 8 9 1 . 3 1 5 1 4 . 5 
Cotyledon 
— — — — 
8 . 5 3 4 . 5 
T y r o s i n e Axis 
— 5 6 . 9 8 7 9 . 1 2 3 6 4 . 2 2 6 6 6 . 1 — 
Cotyledon 7 0 . 4 1 4 6 . 6 2 5 2 . 0 6 6 . 5 5 8 . 3 2 9 . 4 
T r y p t o p h a n e Axis 3 8 . 1 6 0 . 4 3 1 2 . 7 7 4 6 . 8 7 9 8 . 4 7 5 2 . 6 
Cotyledon 2 7 . 6 7 3 . 0 9 2 . 5 3 6 . 6 1 8 . 3 1 3 . 0 
Val ine Axis — 9 4 . 9 4 5 2 . 0 9 8 0 . 7 1 1 0 5 . 5 7 4 7 . 1 
Cotyledon 2 8 3 1 0 8 . 6 1 3 7 . 7 6 4 . 5 5 9 . 9 1 8 . 3 
Pro l ine Axis — — 8 2 5 . 0 3 4 5 0 . 0 2 8 7 5 . 0 9 0 0 . 0 
Cotyledon 
— 
2 6 2 . 5 4 8 1 . 2 1 1 2 . 5 1 2 5 . 0 2 5 . 0 
( — ) absent . 
wh i l e the soluble n i t r o g e n level, in i t ia l ly represent ing smal le r f rac t ion of t h e to ta l n i t rogen, 
inc reased up to 48 h o u r s and then dec l ined . 
Amino acids (Tab le 2). The n u m b e r of amino ac ids in the axis a t 0 h o u r was six wh ich 
i n c l u d e d aspartic ac id , g lutamic acid, serine, threonine , a lanine and t r y p t o p h a n e . Af te r24 
h o u r s four new acids— arginine, Iysime, tyrosine and v a l i n e appeared a n d in the next 24 h o u r s 
g lyc ine and proline appeared . Af t e r 72 hours serine was replaced by asparag ine . At the end 
of 120 hours nine a m i n o acids were d e t e c t e d in the axis t i s sue . Ini t ial ly t he co ty ledon conta ined 
t e n amino acids. N e w amino acids to a p p e a r were proline a n d glycine. Af t e r f i ve days of germina-
t i o n eight amino ac ids were de tec ted in t he cotyledon. 
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Aspar t i c acid. The concen t ra t ion of a s p a r t i c acid went on increasing all t h r o u g h t he 
exper imenta l pe r iod in the axis, while in the co ty l edon the peak rise was noted a f t e r 48 hours . 
G l u t a m i c acid. The f o r m a t i o n of g lu tamic acid followed t he same t r e n d as a spa r t i c 
acid, a l though t h e quan t i ty of t h e former was m u c h higher t h a n t h a t of the l a t t e r . 
Serine. I n t h e axis the level of serine showed a 14 fold rise u p to 48 hours . In t he co ty ledon 
t he peak rise w a s noted dur ing t h e same period. 
Aspa rag ine . The m a x i m u m rise of the a spa rag ine content was found dur ing 48 hours 
in the co ty ledon . However , in t h e axis i t appeared a f t e r 72 hours of ge rmina t ion and increased 
for the nex t t w o days . 
Glycine. Appear ing in b o t h t y p e s of t issues d u r i n g 48 hours the glycine con ten t increased 
in the axis a n d declined in t he cotyledon. 
Threon ine . During its p resence up to 72 h o u r s in the axis and 48 hours in t he co ty ledon , 
t he threonine concen t ra t ion showed a s ignif icant rise. 
Alanine. I n the axis the a lan ine content increased 16 fold a f t e r 120 hours of ge rmina t ion , 
while in the c o t y l e d o n the rise was slow up to 96 h o u r s and then decl ined. 
Arginine. T h e most rapid rise of the a rg in ine con ten t occurred be tween 24 to 48 hours 
of germinat ion. I n the cotyledon it increased u p t o 48 hours and t h e n declined. 
Lysine. W i t h little ini t ial con ten t , the ax is showed 141 fold rise in lysine a f t e r f ive 
days of ge rmina t i on . However, i t appeared du r ing 96 hours in t he cotyledon and increased 
abou t 4 t imes d u r i n g the n e x t 24 hours. 
Tyrosine . As a result of ge rmina t ion the concen t r a t i on of ty ros ine increased r e m a r k a b l y 
in the axis. T h e cotyledon showed a m a x i m u m rise dur ing 48 hours which was followed b y i ts 
decline in t he subsequen t hours . 
T r y p t o p h a n e . The accumula t ion of t r y p t o p h a n e in the axis cont inued t h r o u g h o u t 
t he exper imenta l period, while in t h e cotyledon t h e rise was no ted u p to 48 hours a n d t h e n 
decreased. 
Valine. A s t eady rise in t h e valine level of t h e axis was m a i n t a i n e d up to 96 hours , 
while in the c o t y l e d o n it increased to a m a x i m u m a f t e r 48 hours a n d t h e n declined. 
Proline. I n t he axis there was a m a x i m u m rise in the proline concen t ra t ion a t 72 hours 
a n d the co r respond ing peak for t h e cotyledon was du r ing 48 hours of germina t ion . 
Nucleic ac ids (Fig. 4). B o t h R N A and D N A increased steadily in t h e axis dur ing germina-
t ion. In case of R N A this increasing t rend was m a i n t a i n e d up to t he end of the expe r imen ta l 
period. The D N A concent ra t ion however , declined a f t e r 96 hours. The co ty ledonary nucleic 
acid level dec reased with the progress of ge rmina t ion . 
Alkal i-soluble protein (Fig. 4). Exhaus t ion of cotyledonary p ro te in proceeded r ap id ly 
wi th the in i t i a t ion of germinat ion. I n the axis t h e p ro te in level increased u p to 96 h o u r s a n d 
t h e n declined. 
As the re is no external supp ly of nut r i t ion , i t is obvious t h a t t he gain in the d ry m a t t e r 
of the embryo is t h e consequence of t h e dry- weight deple t ion f rom t h e cotyledon which ult i-
ma te ly becomes exhaus ted . R a t e of loss in dry we igh t f r o m the co ty ledon is m a x i m u m be tween 
3 to 4 days of germina t ion . In ge rmina t ing bar ley seeds most of loss f r o m the endospe rm 
occurred b e t w e e n 2 to 8 days (FOLKES—WILLIS—YEMM, 1952). A f t e r 5 days the dry weight 
which had a c c u m u l a t e d in the axis was about 23 t i m e s t he initial c o n t e n t a t 0 hour . BEEVERS— 
GUERNSEY (1966) f o u n d 30 fold rise in axis dry we igh t of pea seeds a f t e r 14 days of ge rmina t ion . 
The swi tch -over of the d o r m a n t embryo to t h e active phase of germina t ion seems to 
be the cause of t h e rapid rise of resp i ra t ion r a t e w i t h i n 24 hours of imbib i t ion . I t is also in-
teres t ing to r ecord t h a t the high r a t e of respirat ion in t he axis be tween 72 to 96 hours (Fig. 1) 
commensura tes w i t h a m a x i m u m r a t e of d r y - m a t t e r accumula t ion du r ing this period (Table 
1). This seems to be due to the release of energy fo r carrying on syn the t i c activit ies. A f t e r 
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72 hours t he r a t e of oxygen consumpt ion in the co ty ledon falls, as the food ma t t e r s are e x h a u s t -
ed. This is in accord wi th JAMES—JAMES (1940) who f o u n d t h a t t he decline in e n d o s p e r m i e 
respi ra t ion of bar ley was d u e to d isappearance of s t a rch . 
The s t a rch degraded rap id ly f r o m the co ty l edon wi th t he beginning of g e r m i n a t i o n 
followed b y t he t r a n s p o r t of soluble sugars to t he axia l t issues (Fig. 2). As b o t h co ty l edon 
and axis con ta ined a l i t t le a m o u n t of t he to ta l sugar ini t ia l ly , t he large increase of t h e s a m e 
in t he axis a t t he f ina l phase of ge rmina t ion was t he resu l t of the b r e a k d o w n of reserve s t a r c h . 
Dur ing t he course of ge rmina t ion the sucrose f r ac t i on of t he to ta l sugar in t he axis g r a d u a l l y 
H o u r s o f germinat ion 
Fig. 4. Changes in R N A , D N A and alkali- soluble p ro te in con t en t (mg/100 p lan t p a r t s ) 
m u n g b e a n seeds dur ing ge rmina t ion . R N A — ( • ) Axis, (O) Cotyledon; D N A - (A) Axis , ( д ) 
Coty ledon; P r o t e i n - ( • ) Axis, ( и ) Cotyledon 
declined wi th a cor responding large increase of r educ ing sugar suggest ing the c o n s u m p t i o n 
of sucrose as resp i ra to ry subs t r a t e . This view is in accord wi th t he observat ions of JAMES 
(1940), NADA—RAFAAT (1955). However , i t is seen t h a t o u t of the a m o u n t of s tarch- b r e a k d o w n 
p roduc t s t r ans loca ted to t h e axis a l i t t le less t h a n one f o u r t h has been utilized to f o r m s t a r c h 
a t t he end of 120 hour s ge rmina t ion a n d the res t s imp ly increased t h e to ta l sugar level . In 
ge rmina t ing m u n g b e a n seeds i t has been repor ted t h a t s t a rch -b reak ing enzymes or a - a m y l a s e s 
are qu i te ac t ive b o t h in t h e cotyledon and in t he axis f r o m t h e s t a r t of imbibi t ion (PAUL— 
MUKHERJI—SIRCAR, 1970). S t a r ch ut i l izat ion in m u n g b e a n begins f r o m t h e f i r s t days of g e r m i n a -
t ion. 
C o n s u m p t i o n of co ty ledonary pro te in n i t r o g e n proceeded a t a much fas te r r a t e t h a n 
soluble ones, suggest ing p ro te in hydrolysis wi th t he in i t ia t ion of germinat ion . A s u b s t a n t i a l 
a m o u n t of resul t ing soluble n i t rogen was t r a n s p o r t e d to the axis a n d thereby increased its 
con ten t . P ro t e in synthes is began slowly w i t h i n 24 hour s of imbib i t ion and a f te r 5 d a y s of 
ge rmina t ion near ly one t h i r d of t he reserve p r o t e i n ini t ial ly present in 0 hour coty ledon could 
b e r e c o v e r e d i n t h e a x i s ( F i g . 3 ) . A c c o r d i n g t o M A R C U S — F E E E E Y ( 1 9 6 4 , 1 9 6 5 ) , t h e s t a r t o f 
prote in synthes is in an imb ibed seed is due to po lysome fo rma t ion . The ma jo r bulk of soluble 
ni t rogen which remained as such in the axis a n d could no t get conve r t ed to prote in w a s due 
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t o the inab i l i t y of the dark g e r m i n a t e d seedlings to t ransform i t t o protein (STEWARD— 
DURZAN, 1965). Soluble n i t rogen remained mos t ly in the form of a m i n o acids and amides , as 
t h e number a n d concentra t ion of t h e m increased during g e r m i n a t i o n . In rice seedling 
SIRCAR—DUTTARAY (1961) f o u n d t h a t protein syn thes i s occurred a f t e r 72 hours of germina-
t ion . 
In view of the fact t h a t s o m e new amino acids appeared a n d f e w disappeared dur ing 
germina t ion , i t is likely t h a t a large-scale in terconvers ion occur red among them (Table 2). 
F o r example , a fal l in the proline concen t ra t ion in t h e axis after 96 h o u r s may have a ref lect ion 
o n the increase in glutamic acid a n d arginine c o n t e n t as these a re metabol ical ly in t e r r e l a t ed 
( Y E M M — F O L K E S 1 9 5 8 ) . A c t u a l l y S I V A R A M A K R I S H N A N — S A R M A ( 1 9 5 6 ) , b y u s i n g C 1 4 - g l u t a m i c 
acid , have f o u n d t h a t glutamic ac id could be conve r t ed to arginine a n d proline in g reen g ram 
seeds. The appea rance of glycine b o t h in the co ty l edon and the a x i s a f t e r 48 hours a n d its 
increasing concen t ra t ion in the ax i s m a y be re la ted to the d i sappea rance of serine. Asparag ine 
is present in t h e cotyledon t h r o u g h o u t the expe r imen ta l period. H o w e v e r , it appea red a f t e r 
96 hours in t h e axis and its c o n c e n t r a t i o n r ema ined much higher t h a n t h a t of co ty l edona ry 
asparagine . Accumula t ion of a s p a r a g i n e serves as t he store of a m i d e nitrogen f r o m which 
amides released as ammonia m a y be utilized in t h e synthesis of n e w amino acids (STREET 
1966). In the co ty ledon concen t r a t i ons of most of t he amino acids a t t a i n their peak a f t e r 48 
hours of ge rmina t ion which gets a s t rong suppor t b y the similar p e a k rise for soluble n i t rogen 
level dur ing t h e same period (Fig . 3). Parallel to t h e rise in soluble n i t r ogen in the axis amino 
acid concen t ra t ions also increased in general. 
A m o u n t of R N A and D N A t r anspo r t ed to t h e axis was much h i g h e r than the cor respond-
ing loss f r o m cotyledon within 24 hours of ge rmina t ion which s u g g e s t s synthesis of nucleic 
ac ids even f r o m the earlier per iods of imbibit ion (F ig . 4). A port ion of soluble nitrogen m a y be 
ut i l ized in the fo rmat ion of n i t r ogenous bases for t he building u p of nucleic acids. W i t h the 
g r o w t h of the axis , cell division a n d cell e longat ion proceed r a p i d l y and thus nucleic acid 
concen t ra t ion increases. INGLE—HAGEMAN (1965) h a v e noticed de novo synthesis of D N A and 
according to COMMONER (1964) t h e nucleotides se rv ing as energy source for synthet ic processes 
a r e diver ted i n to DNA molecules a n d result in t he fo rmat ion of new D N A during cell division. 
A f t e r 96 hours t he r e is a rapid fa l l in R N A level of cotyledon which commensura tes w i t h the 
p e a k rise in R N a s e activity dur ing t h e same period (PAUL—MUKHERJI—SIRCAR 1970). A l t h o u g h 
i t is diff icul t t o c o m m e n t r ega rd ing t h e nature of R N A , the f indings of o t h e r workers (DURE— 
WATERS 1965, MITRA—CHAKRABARTY— SIRCAR 1966) reveal t h a t messenger- type R N A is 
f o r m e d dur ing germinat ion. 
The ra t io of alkali- soluble pro te in and R N A gradually inc reases in the axis dur ing 
germina t ion (Fig . 4). In a g e r m i n a t i n g seed it is d i f f i cu l t to predict t h e involvement of RNA 
in protein synthes is . However, in m a t u r i n g beanseeds , protein s y n t h e s i s is a linear f u n c t i o n 
of the to ta l R N A (OOTA 1964). O n t he other h a n d , BARBER (1962) f o u n d tha t t he dcrease 
of R N A f rom Vicia cotyledon was associated with t h e synthesis of a l b u m i n suggesting t h a t the 
presence of R N A is not necessary f o r the building u p of protein. 
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M U S K O T Á L Y 
Taxonomic place: Cucumis melo L . ssp. melo M S F . 
Origin: p r o d u c e d f r o m t h e v a r i e t y " Z ö l d h ú s ú A n a n á s z " by i n d i v i d u a l selection a n d e v a l u a t i o n 
of p r o g e n y . 
State qualification: p rov i s iona l ly cer t i f ied v a r i e t y 1958, s t a t e - c e r t i f i e d var ie ty 1964 . 
Beginning of breeding: 1950, M a k ó . 
Breeder: J á n o s B r u d e r a n d F e r e n c Szalay, M a k ó . 
General characterization : a v e r y t a s t y va r i e ty w i t h t h i n r ind and s o f t f l e s h (diff icult t o t r a n s p o r t , 
t h e r e f o r e on ly su i t ab le fo r local c o n s u m p t i o n ) , m e d i u m p r o d u c t i v i t y and long v e g e t a t i v e 
pe r iod . 
Morphological description : 
Root system: s t rong , e f f u s e . 
Shoot system; p r o c u m b e n t , v igorous . 
Foliage: l a rge , m e d i u m green , p e n t a g o n a l , s l igh t ly lobed l e a v e s wi th a p e t i o l e s h o r t e r 
t h a n t h e leaf b l a d e . 
Flowers: w i t h b r i m s t o n e - c o l o u r e d corol la . 
Fruit: spher ica l , s l igh t ly r i b b e d ; t h in r i n d , g reen w h e n r i p e n i n g and s t r a w - y e l l o w 
w h e n r ipe , ye l lowish green b e t w e e n t h e r ibs . Su r face s l igh t ly corky, f l e s h sweet , 
sp icy , l igh t g reen a n d ve ry sof t w h e n r ipe ( canno t s t a n d t r a n s p o r t a t i o n ) . F r u i t 
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cav i ty m e d i u m large. Average f rui t w e i g h t 0.85 kg (TUZA 1968). As t o i t s 
t a s t e , i t belongs to t he be s t varieties. 
Seed: c ream-co loured : thousand-gra in-weight 25 g 
Biological character : 
Development: s low, prot rac ted . 
Vegetation period: 113—140 d a y s f r o m emergence t o first picking: p icked over 50 d a y s : 
a m e d i u m late var ie ty . 
Resistance to disease: in rainy y e a r s susceptible t o Colletotrichum lagenarium. 
Farm-technology requirements: 
Seeding: in h o t bed in the f i r s t half of April, t r a n s p l a n t a t i o n in t h e f i rs t half of M a y . 
Soil requirement: warm, f resh ly manured . 
Productivity: m e d i u m frui t y i e ld ranging b e t w e e n 43 and 120 q / h a : the bulk of t h e 
yield is p icked in the f o u r t h to sixth week of the harves t ing period. 
Region of cultivation : grown only in p r i v a t e gardens in t h e southern p a r t of Hungary : owing 
to i ts b a d t r anspor tab i l i ty , only sold on local markets (TUZA 1968). 
Prepared a t t h e Depar tment of Botany , U n i v e r s i t y of Agrarian Sciences, Debrecen 
G Y . M Á N D Y 
R E F E R E N C E S 
TUZA, S. (1968): G ö r ö g - és s á rgad innye fa j t ák és h ibr idek ér tékvizsgálata (Eva lua t ion of w a t e r 
and musk m e l o n varieties a n d hybr ids) . N e m e s í t e t t n ö v é n y f a j t á k k a l végzett országos 
kísérletek e r e d m é n y e i 1967. OMFTMI, B u d a p e s t . 
Acta Agronomica Acadcmiac Scientiarum Hungaricae 23. 1974 
Acta Agronomica Academiae Scientiarum Hungaricae, Tomus 23 (3 — 4), pp. 483 - 512 (1974) 
FORUM 
C O N T R I B U T I O N S T O T H E P A P E R O F G Y . M Á N D Y :  
E X P E R I M E N T S W I T H T H E " H O R S E - R A C E M E T H O D " 
O R O T H E R W I S E ? 
P U B L I S H E D I N T H I S P E R I O D I C A L , 2 3 , ( 1 - 2 ) 
IS T H E R E A N Y R E L A T I O N S H I P B E T W E E N T H E R E S P O N S E O F 
V A R I E T I E S T O S O W I N G T I M E A N D T H E A M O U N T O F Y I E L D ? 
A generally used m e t h o d of eva lua t ing the e c o n o m i c eff ic iency of p l a n t variet ies is 
to s t u d y their re la t ive p r o d u c t i v i t y , qua l i ty of yield, r e s i s t a n c e to diseases and pes t s and other 
qua l i t a t i ve fea tures u n d e r var ious soil a n d c l imat ic c o n d i t i o n s usual ly over t h r ee years in 
c o m p a r a t i v e tr ials. Var ie t ies considered bes t to be grown in a given region are selected on 
t he basis of o b s e r v a t i o n s and measur ing m a d e for several yea r s a t d i f ferent si tes. Recent ly 
t he va r i e ty trials h a v e been improved b y t es t ing the var ie t ies a t various levels of nu t r ien t 
s u p p l y in order to g e t i n fo rma t ion on the i r n u t r i e n t response, t o f ind out how t h e y are able 
to m a k e use of a b u n d a n t n u t r i e n t supplies, and how the d i f f e r en t r a tes of fer t i l iza t ion modify 
t he qua l i ta t ive f e a t u r e s of var ie t ies ( q u a n t i t y a n d qual i ty of y ie ld , lodging res is tance , etc.). 
György M á n d y wishes to i m p r o v e th i s generally appl ied evaluat ion m e t h o d of p lant 
var ie t ies ; he suggests pe r fo rming sowing t ime exper iments w i t h t h e variet ies t o be tes ted, 
i n s t e a d of repea t ing t he expe r imen t s for years , or test ing t he var ie t ies in d i f f e ren t regions. 
We ful ly agree wi th the opinion t h a t t he yield of a v a r i e t y considerably depends on 
t he t ime of sowing. This has been proved by a great m a n y exper iments . F u r t h e r , varieties 
a re k n o w n to show d i f fe ren t degrees of response to sowing t i m e , and to dev ia t ions f rom the 
o p t i m u m t ime of sowing. P e r h a p s t he largest n u m b e r of e x p e r i m e n t s have been performed 
w i t h whea t , and for example , according to our exper iments too , the win te r -whea t var ie ty 
F e r t ő d i 293 excelled in to le ra t ing la te sowing b e t t e r t han m a n y o t h e r varieties, t h a t is, when 
sown in November or December i ts yield was reduced to a lower ex ten t c o m p a r e d to the 
m o s t f avourab le mid-October sowing t h a n t he yield of t he w in t e r var ie ty B e s o s t a y a 1. This 
p r o p e r t y is highly va luab le in prac t ica l whea t p roduc t ion , and t he more so when t h e f a r m works 
u n d e r extensive condi t ions , because in th is case a considerable propor t ion of t h e wheat will 
o f t e n be sown late . B u t i t occurs even u n d e r in tens ive condi t ions t h a t a plot is only sown in 
N o v e m b e r . This p r o p e r t y canno t , however , be t he p r imary condi t ion a t the growing of a var ie ty , 
s ince t he fa rms sow t h e overwhelming p a r t of t he wheat in due t ime , and it is t hose varieties 
t h a t give the h ighes t yields unde r such condi t ions t h a t deserve a t t en t i on in t h e f i r s t place. 
O n t h e cont ra ry — keeping to t he above example — the v a r i e t y Besostaya 1 o u g h t to be 
rep laced by Fe r tőd i 293. 
The o ther ques t ion is whe the r a several yea r s tes t ing of var ie t ies can be safely replaced 
b y t h e experience of periodical sowing. To th is we mus t u n a n i m o u s l y answer no. Again using 
w h e a t as an e x a m p l e . i t is in va in car ry ing o u t periodical sowing since, if a mild w in t e r follows, 
i t will not be possible to make sure a b o u t t he win te r hardiness of t he var ie ty . B u t t he effects 
of changing wea the r condi t ions in spring a n d ear ly summer c a n n o t he assessed in a year 
e i the r . Alas, the j u d g e m e n t of var ie t ies can t h u s hard ly be acce lera ted by periodical sowing. 
Similar ly , the e x a m i n a t i o n of regional effects c a n n o t be replaced in this way e i the r . 
The s i tuat ion is similar wi th p l an t s sown in t he spring. W i t h a pa r t of t h e m the problem 
is m a d e even more di f f icul t by t he photoper iodical sensi t ivi ty as a consequence of which 
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su f f i c i en t results c a n n o t be obtained w i t h late sowing even under f a v o u r a b l e t e m p e r a t u r e 
and prec ip i ta t ion condi t ions . 
Of course, all t h i s does not m e a n t h a t i t would no t be useful to ca r ry on detailed agro-
t echn i ca l exper iments — including sowing- t ime t r e a t m e n t s — with t h e var ie t ies p roved 
bes t in t he variety t r i a l s a n d r ecommended for general p roduc t ion , in o rder to be able to give 
de ta i l ed informat ion t o t h e pract ice of g rowing on the m o s t app ropr i a t e cu l t iva t ion sys t em 
of t h e var ie ty . 
T h e other sugges t ion of the p a p e r c a n n o t be ana lysed in detail on t h e basis of the ve ry 
brief summar iza t ion . W e only wish to n o t e t h a t the " i n d i v i d u a l a m p l i t u d e " depends — among 
o t h e r s — on the g e n o t y p e of the va r i e ty , t h e qual i ty of t h e seed-bed, t he m e t h o d of sowing, 
in t h e case of cereals o n t h e tendency to t i l ler ing and also on the factors inf luencing the e x t e n t 
of t i l ler ing. The " lowest a m p l i t u d e value of t h e dough s t a g e " can be found in u n i f o r m l y emerged, 
m o d e r a t e l y tillered w h e a t , t h a t is w h y it "agrees w i t h t he highest v a l u e of grain n u m b e r 
and spikele t number p e r ea r" . 
G . L Á N G 
Univers i ty of Agr icu l tu ra l Sciences, 
D e p a r t m e n t of P l a n t Growing, 
8360 Kesz the ly 
Deák F . u. 16. 
IS F R A C T I O N A L S O W I N G NOT A " H O R S E - R A C E " 
W I T H D I F F E R E N T S T A R T I N G T I M E S ? 
A basic pr inciple - probably t h e m o s t i m p o r t a n t one — of expe r imen ta t i on is t h a t 
w i t h t h e exception of t h e factor to be s tud ied all t he o t h e r c i rcumstances should as f a r as 
poss ib le be identical. T h i s principle need no t even be expla ined, since, if in an exper iment 
bes ides the factor to b e examined a n o t h e r factor were also changed, t he j o i n t effect , or in 
m o s t cases the i n t e r ac t i on of the two f a c t o r s would p r e v e n t us f rom f i n d i n g out how m u c h 
t he r e su l t obtained d e p e n d e d on one, a n d how m u c h on t he other f ac to r . A n appl icat ion of 
t h i s pr inciple is the case when in t he v a r i e t y trials v a r i e t y is the only chang ing factor , and 
the o t h e r factors, i nc lud ing the sowing t i m e , are as fa r as possible ident ical in all t r e a t m e n t s . 
F u r t h e r m o r e , in v a r i e t y t r ia l s serving p r a c t i c a l purposes, sowing is carr ied o u t a t a t ime opt i -
m u m fo r the plant species concerned, in o r d e r to make the inher i ted p roduc t i v i t y of the var ie t ies 
come in to full d i sp lay . 
In our agr icul tura l l i terature, h o w e v e r , it was po in ted ou t very ear ly t h a t such a per fec t 
i d e n t i t y of factors o t h e r t h a n the one e x a m i n e d may h a v e a d i s tu rb ing ef fec t , or even give 
mis lead ing results. As ea r ly as in 1887, S á n d o r Cserháti e.g. wro te t ha t since t he space require-
m e n t s of the maize var ie t i es are h ighly va ry ing — w i t h o u t a knowledge of the o p t i m u m 
spac ing of the variet ies " n o reliable c o m p a r a t i v e yield t r ia ls can be carried o u t " (CSERHÁTI 1887). 
N a m e l y , in an e x p e r i m e n t laid out w i t h ident ical p l an t n u m b e r s it m a y occur t h a t a va r i e ty 
a t t a i n s the highest y i e ld because t he spac ing applied in t he exper iment is op t imum for it 
r a t h e r t h a n because i t s inheri ted p r o d u c t i v i t y is the be s t , while o ther var ie t ies would give 
m u c h higher yields w h e n spaced closer. 
I n his paper G y ö r g y Mándy p laces t he t ime of sowing among t h e f ac to r s whose s t r ic t 
i d e n t i t y changes the resu l t of the va r i e ty t r ia l , because in an exper iment w i t h t he same sowing 
t i m e appl ied " the m a x i m u m ou tpu t of va r ie t i e s cannot be concluded o n " . H e gives the reason 
in: " e a c h variety ( s t a n d ) has special ecological r e q u i r e m e n t s " . This s t a t e m e n t is theoret ical ly 
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correct , b u t in the p rac t i ce one can ha rd ly imagine , e.g. a win te r whea t va r i e ty t h a t would 
not need t he absence of p e r m a n e n t d rough t or severe a u t u m n f ros t s a f te r sowing. T h u s , in 
many cases t he fact is t h a t every variety gives a favourab le response to condit ions p r o m o t i n g its 
deve lopmen t , the only d i f fe rence is t h a t some var ie t ies suffer m o r e f r o m the lack of such condi-
t ions t h a n others . To p u t i t in a different w a y : var ie t ies wi th h igher demands are m o r e react ive 
to the o p t i m u m condi t ions . This is clearly shown e.g. by t he d a t a of the wheat e x p e r i m e n t s 
at K e s z t h e l y (KOVÁCS 1970), where all f o u r win te r whea t var ie t ies s tudied in 1961/62 gave 
the h ighes t yields when sown at a t ime ensur ing the best condi t ions (6 October) . However , 
they showed great d i f f e rences in to lera t ing un favourab le , l a te sowing; the yield of the more 
res i s t an t H u n g a r i a n v a r i e t y Fer tődi 293 was only reduced by 18 per cent , while in t h e foreign 
var ie t ies t he yield decrease was 29, 37 or even 44 per cent ! 
Since according t o t h e above, d i f f e r en t sowing t imes p rov ide di f ferent in tens i t i es of 
ecological condit ions for t h e variet ies, i t is a highly va luab le idea to replace e x p e r i m e n t s 
carried on over successive yea r s by v a r i e t y t r ia ls sown at d i f f e r e n t t imes wi th in t h e same 
year — even if such a s h i f t of the sowing t i m e does not p r o d u c e qui te the same di f ferences 
as f o u n d be tween the w e a t h e r condit ions of d i f fe ren t crop years . I n such a way we c a n sa t i s fy 
the r e q u i r e m e n t t h a t t h e b reeder "has to c rea te ex t reme condi t ions . . . to f ind o u t w h a t the 
behav iou r of the va r i e ty concerned in such ex t r eme years i s " (VllXAX 1944). 
S o m e authors called va r i e ty trials v a r i e t y compet i t ions as ear ly as in 1950. T h e unusua l 
t e r m "horse - race m e t h o d " however , is qui te new. B u t if, wi th a v iew to de termining t h e o p t i m u m 
sowing t i m e for each v a r i e t y , we sow t h e m at d i f ferent t imes of the same yea r , we do n o t 
el i m i n a t e t he "horse- race m e t h o d " , on t h e con t ra ry , we organize more "ho r se - r ace s " with 
d i f f e r en t t imes of s t a r t ing . Name ly , if we t r i ed to sow the var ie t ies a t d i f ferent t imes considered 
o p t i m u m for them in a single exper iment , we m i g h t easily o b t a i n ext remely mis leading results , 
the m o r e so as we c a n n o t — unfo r tuna t e ly — foresee the s u b s e q u e n t weather . 
I t is a correct s t a t e m e n t in Mándy ' s p a p e r t h a t in a v a r i e t y t r ia l carried on ove r several 
years i t f r equen t ly occurs t h a t di f ferent va r ie t i e s are found t h e bes t in the successive years. 
This is t h e very reason w h y t he exper imen t s should be c o n d u c t e d over a n u m b e r of years ; 
in t h i s w a y we can e s t ab l i sh the t rue v a l u e of the var ie ty fo r t h e practice, since t h e yield 
" m u s t be t h e highest poss ib le not only in a f avourab le yea r b u t on a many yea r s a v e r a g e " 
(BERZSENYI-JANOSITS 1956). Another s t a t e m e n t of Mándy ' s p a p e r , namely, t h a t " t h e cause of 
these yea r ly differences is n o t searched f o r " c a n n o t be generalized. To ment ion some example s to 
tes t i fy t h e opposite of t h i s s t a t emen t : v a r i e t y trials wi th w i n t e r rape a t Sőreg showed in 
1939 L e m b k e , while in 1940 Esz terházai to be t he highest yie lding var ie ty . The r eason for the 
con t r ad i c t i on is given b y t h e t ex t as follows: " T h e later ' L e m b k e ' var ie ty which h a d higher 
cu l t i va t i on requ i rements was only able t o give a larger yield t h a n 'Esz te rháza i ' in t he most 
in tens ive exper iment of t h e favourable y e a r of 1938/39" (BERZSENYI-JANOSITS 1941). In a 
s imilar w a y , the t ex t p r e s e n t i n g the resu l t s of the winter w h e a t var ie ty tr ials descr ibes in 
detail " h o w the d i f fe ren t wea the r condi t ions of t he three yea rs inf luenced the p r o d u c t i v i t y of 
t h e v a r i e t i e s " ( P A P P 1 9 5 3 ) . 
M á n d y ' s s t a t e m e n t t h a t un favourab le condi t ions m a y increase the indiv idual ampl i tudes 
wi thin a p l a n t s tand to a g rea t extent , is v e r y interest ing a n d remarkab le . I t is k n o w n t h a t 
in an un favourab l e c rop y e a r soil d i f ferences lef t unobserved in a favourable y e a r can be 
s t rongly fel t and may h a v e a dis turbing e f fec t in the expe r imen t s . I n the same w a y , t he stress 
effect of an un favourab l e sowing t ime m a y under l ine such m i n o r differences e i the r in the 
micro-envi ronment or t h e hered i ta ry c h a r a c t e r of the p lan t as could not be observed wi thou t 
such a s t ress effect, and so t h e individual ampl i tudes will be la rger in the p lan t s t a n d . 
T h e stress effect of t h e unfavourab le sowing t ime, however , can be di rect ly measured 
by t h e y ie ld ; a l though t h e individual a m p l i t u d e s are in close correlation w i t h th i s stress 
effect , i t would be a m i s t a k e to trace back t h e individual a m p l i t u d e to an incorrec t ly chosen 
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sowing time, since s u c h a conclusion w o u l d show, e.g. 8 N o v e m b e r to be t he o p t i m u m sowing 
t i m e of winter w h e a t (see Fig. 4. of t h e paper) , which would be a palpable er ror . 
Finally, a n o t h e r error has to b e pointed out in M á n d y ' s paper . H e wri tes : " in t h e 
f r a c t i o n a l sowing e x p e r i m e n t sunf lower proved to be m o r e responsive to t e m p e r a t u r e t h a n 
t o precipi ta t ion. St i l l , according to t h e p lan t growing m a n u a l s sunflower has high " w a t e r 
r e q u i r e m e n t s " . On t h e contrary, all H u n g a r i a n p l a n t growing manua l s (GRÁBNER 1935, 
BITTERA 1930, VILLAX 1948, etc.) emphas i ze the high t e m p e r a t u r e r equ i r emen t s of sunflower 
a n d ment ion its d r o u g h t tolerance. E v e n L á n g (another book of whom is r e fe r red to b y Mándy) 
w r o t e (LÁNG 1954): "Sunf lower p re fe r s higher t e m p e r a t u r e s . . . I t to le ra tes d rough t very 
w e l l " . According t o K u r n i k — in t h e c h a p t e r "Cl imate a n d soil r e q u i r e m e n t " of the book 
r e f e r r e d to (KURNIK 1970) — " i t t o l e r a t e s dry wea the r , a n d even d rough t wel l" . The t e r m 
" h i g h water r e q u i r e m e n t s " cited in t h e p a p e r and a p p e a r i n g cont radic tory t o t he t e x t of t he 
p r e v i o u s page is o n l y found in the c h a p t e r on soil p r e p a r a t i o n , perhaps t o under l ine how im-
p o r t a n t a possible p rese rva t ion of soil moi s tu re dur ing t h e soil p repara t ion is. I t would t h u s 
b e a mistake to t h i n k t h a t the f r ac t i ona l sowing e x p e r i m e n t has rectified a n er roneous s ta te-
m e n t of the H u n g a r i a n plant growing manua l s . 
L . B E R Z S E N Y I - J A N O S I T S 
1124 Budapes t 
T o r n a i j a u. 1. 
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IS T H E M E T E O R O L O G I C A L R E A C T I O N O F V A R I E T I E S I D E N T I C A L 
W I T H T H E E F F E C T S O F E C O L O G I C A L C O N D I T I O N S ? 
Considering t h a t the weather condi t ions of H u n g a r y more or less v a r y f rom yea r 
to y e a r , and the c l ima te s of the d i f ferent regions show nea r ly t he same differences in t he major i ty 
of t h e years, I fu l ly agree with Pro fessor Mándy ' s a r g u m e n t a t i o n . The " h o r s e - r a c e " method 
of de termining t h e proper t ies of va r i e t i e s mus t be considered unsui tab le for es tabl ishing 
gene ra l rules valid f o r the variety conce rned and for t h e whole count ry u n d e r any w e a t h e r 
cond i t i on , as r ega rds e i ther the o p t i m u m sowing t ime, or a n y i m p o r t a n t phenological phenom-
e n o n . 
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Fur the r , I m u s t agree w i t h Professor Mándy in his view a b o u t th i s phenomenon b e i n g 
caused by the so-called "ecological condi t ions" , bes ides the geno typ ic propert ies . H o w e v e r , 
ou r opinions do n o t agree concerning t he cause of t h e differences, i n a s m u c h as I f ind i t in m o s t 
cases decidedly in t he meteorological and cl imat ic condi t ions alone. Name ly , in t he case of 
exper iments car r ied out a t a g iven site, the compos i t ion of the soil, t h e exposure as well as 
t h e cultural p rac t i ces mus t be r e g a r d e d as perfect ly ident ical , and so m u s t the living e n v i r o n -
m e n t (man, a n i m a l and plant) , t h e r e f o r e the effect of t h e env i ronmen t mani fes t s itself exclu-
sively in the meteorological and c l ima t i c differences. N o m a t t e r how care fu l ly Mándy t r ies t o 
designate this e f fec t by the genera l t e r m "ecological" , or call it — s imi lar ly not qui te e x a c t l y 
— the effect of t h e "c rop y e a r " , i t m e a n s singularily a n d exclusively t h e meteorological r eac -
t ion of the v a r i e t y . 
The meteorological and c l imat ic mater ia l a n d energy t u r n o v e r m a y vary to a g r e a t 
e x t e n t f rom y e a r t o year. In successive years (e.g. 1966 and 1967), a t t h e same place, i r r a d i a -
t ion and e rad ia t ion , air m o v e m e n t , t empe ra tu r e a n d prec ip i ta t ion a re d i f fe ren t before sowing , 
a t the t ime of sowing and a f t e r , even if we consider t he same d a t e of t he same season (e.g. 
a u t u m n or spr ing) . Winter w h e a t sown on 7th Oc tobe r is exposed t o d i f fe ren t meteorological 
effects almost e v e r y year , t h a t is w h y t he yield resu l t s of the same v a r i e t y grown at t h e s a m e 
si te are d i f fe ren t in successive y e a r s . On the o ther h a n d , winter w h e a t s sown on 7 th O c t o b e r 
a re superior b o t h in yield and q u a l i t y to those sown in September or l a t e r in October. A n d t h e 
individual var ie t ies show d i f f e r en t results accord ing to the meterorological response of 
t he variety. T h e o p t i m u m t ime of sowing could be f i x e d even more e x a c t l y if f ract ional sowing 
were carried o u t w i t h one- or two days - ra ther t h a n a whole-week in t e rva l s . This is well d e m o n -
s t ra t ed by K o l t a y ' s ment ioned sowing-time e x p e r i m e n t with two winter -wheat va r i e t i e s 
over 3 years each . 
When compar ing the d a t a w i t h the weather condi t ions of t he y e a r s concerned, we f i n d 
numerical cor re la t ions of o r i e n t a t i o n character b e t w e e n the meteorological e lements (or 
even element g roups ) and the r e su l t s of the var ie t ies examined. D é n e s Berényi was t h e f i r s t 
to apply such correlat ions in H u n g a r y . Today , in t h e age of c o m p u t e r s , when regu la r i t i es 
h idden in grea t masses of d a t a c a n be established w i t h a relative easiness , such a work wou ld 
be very f r u i t f u l . I t is obvious t h a t in this case local meteorological observat ions wou ld be 
indispensable, a n d three years wou ld no t be enough for an exper iment series to provide re l iab le 
resul ts t h a t can be safely used in prac t ice . 
The r eason w h y I regard t h e weather as one of t he most i m p o r t a n t ecological f a c t o r s 
is t h a t this f a c t o r depends the l eas t on man who is able to control t h e growing area a n d all 
t he cultural p rac t i ces a t will, b u t is compelled to a d a p t his product ion a c t i v i t y to the mete ro log-
ical and cl imat ic condit ions. 
This unden i ab l e fact con f i rms my opinion t h a t no variety should be grown a t t h e s a m e 
spacing all over t h e country , since d i f fe ren t cl imatic condi t ions would j u s t i f y different spac ing . 
I n the same w a y , i t is decided b y local meteorological condit ions w h e t h e r a var ie ty shou ld 
be sown early or l a t e in a given region. T h a t is w h y t h e results of K o l t a y ' s exper iment c a n n o t 
be regarded as of general va l id i ty fo r the whole t e r r i t o ry of H u n g a r y , a l t hough they are h igh ly 
apprecia ted, all t h e more so, because they agree w i t h t he results of an earlier research work 
(András K o v á t s : A vetésidő, az e lőve temény és a t r á g y á z á s ha tása az őszi búza t e rmelésé re 
(Effec ts of sowing t ime, forecrop a n d ferti l ization on t h e product ion of w in t e r wheat) ; D o c t o r ' s 
disser tat ion, Gödöllő, 1960. I t is cer ta in tha t in some regions ear ly , while in o ther r eg ions 
la te sowing gives t h e best resul ts . 
I agree w i t h Mándy ' s op in ion t h a t variet ies sown at an o p t i m u m t ime will show t h e 
best qual i ty a n d highest yield r e su l t s , since inf luences exercised a t t h e t i m e of sowing are deci-
sive and r ema in effect ive even a t t h e t ime of h a r v e s t , except when some great disaster be fa l l s 
t h e stand dur ing t h e vegetat ion per iod (flood, i n t e rna l water , d r o u g h t or frost) . 
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All in all, I can say t h a t I agree with all s t a t e m e n t s in M á n d y ' s paper , only in s t ead 
of the general t e r m "ecological cond i t i ons" I would ment ion in t he f i r s t place the w e a t h e r 
and cl imate as decisive factors caus ing the di f ferences . Therefore, in de t e rmin ing the o p t i m u m 
sowing t ime of a va r ie ty , the " h o r s e - r a c e " method should be replaced by a careful cons idera t ion 
of the meteorological and c l imat ic conditions. 
F N . BACSÓ 
1122 Budapes t . 
V á r o s m a j o r u. 1/b. 
W H A T IS T H E E F F E C T O F T H E D A Y - L E N G T H D I F F E R E N C E O N 
T H E D E V E L O P M E N T R A T E ? 
The m a j o r criticism on D r M á n d y ' s paper is t h a t t he physiological basis of the d i f fe rences 
observed w i t h d i f fe ren t p lan t ing t imes is not fu l ly enough considered. One of the p r o b a b l e 
var iables to be encountered w i t h such p lant ings is not even m e n t i o n e d , namely t h e day-
l eng th di f ference. All plants are sensi t ive to pho tope r iod to some degree , and most ce r t a in ly 
t h e var ia t ions r epo r t ed by the a u t h o r in yields, e t c . wi th diverse p l a n t i n g dates are in p a r t 
to be expla ined by differences in deve lopment r a t e occasioned b y pho toper iod . Th i s is not 
t o say of course t h a t varied cond i t ions of wea the r m a y not be e n c o u n t e r e d by p o p u l a t i o n s 
p lan ted at d i f f e r e n t t imes in t h e s a m e year , which is t he explanat ion proposed by t he a u t h o r . 
My r e c o m m e n d a t i o n would be for Dr M á n d y to reconsider t h e a rgumen t , t a k i n g into 
considerat ion t h e likely photoper iod ic effect on d e v e l o p m e n t ra te . 
J . H E S L O P - H A R R I S O N 
Roya l Bo tan ic Gardens 
Kew, R i c h m o n d , Surrey, E n g l a n d 
W H Y I S A S I N G L E E X P E R I M E N T A L D E S I G N OR P R O C E D U R E N O T 
A D E Q U A T E IN T H E D I F F E R E N T S T A G E S OF V A R I E T A L E V O L U T I O N ? 
Prof. Gy. M á n d y has r i gh t fu l l y raised some ques t ions relat ive t o f ield expe r imen ta t i on 
par t icular ly t h e procedure he h a s des igna ted as t h e "ho r se - r ace" m e t h o d . Field e x p e r i m e n t a -
t ion is conduc t ed to provide a n s w e r s to cer ta in specif ic problems. As var ietal e v a l u a t i o n 
normal ly p rocédés sequential ly, a design or p r o c e d u r e suitable for o n e s tage may b y qu i t e 
ineff ic ient or inappropr i a t e for a d i f f e ren t s tage. 
The genet ic is t -breeder faces t h e p rob lem of evaluat ing r e l a t ive field p e r f o r m a n c e 
of large n u m b e r s of i tems under a mean ing fu l set of dif fer ing e n v i r o n m e n t s , usually p rov ided 
b y d i f ferent loca t ions within a g iven season a n d repet i t ions over seasons. Other possible 
var iables such as p lan t ing da te , p l a n t i n g densit ies, e tc . , are held c o n s t a n t . The exper ienced 
invers t iga tor k n o w s , as Gy. M á n d y has pointed o u t , t h a t no single e n t r y will cons i s ten t ly 
r a n k f i rs t . N o r m a l l y , however, t h e objec t ive is n o t t o f ind the single be s t var ie ty b u t r a t h e r 
t o ident i fy a g r o u p of varieties h a v i n g possible p o t e n t i a l for extensive commerc ia l use. H a v i n g 
ident i f ied such a n elite sample o t h e r exper imenta l p rocedures or s ta t i s t ica l analyt ical a p p r o a c h e s 
are indicate . 
Given t h e d a t a in Tab le 1, several types of quest ions m a y be proper ly asked , each 
ques t ion poss ib ly requir ing a d i f f e r e n t expe r imen ta l approach. One v e r y pract ical ques t ion 
of impor tance to t h e fa rmer would be : among th i s g roup of variet ies which will p r o d u c e t he 
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h ighes t average y ie lds ? The data g iven are not a d e q u a t e t o answer th i s ques t ion b u t t h e y 
do indica te t h a t t h e var ie t i es seem to fa l l in to two groups : one having a m e a n of a p p r o x i m a t e l y 
38 a n d the second w i t h a mean of app rox ima te ly 33. I n v i ew of the a p p a r e n t high genotype — 
e n v i r o n m e n t i n t e r a c t i o n there may be some question as t o the meaning or pract ical s ignif-
icance of these gross differences. Knowledge of the ma te r i a l a n d of the seasonal condit ions m i g h t 
sugges t some e x p l a n a t i o n for the d i f fe ren t ia l seasonal response. P r a c t i c a l cons idera t ions 
sugges t t h a t the " b e s t " variety will be t h e one hav ing a h igh average p e r f o r m a n c e a n d t h e 
g rea te s t stabil i ty of y ie ld under the r a n g e of e n v i r o n m e n t s under which it will normal ly be 
g rown . 
The da ta in T a b l e s 2 and 3 a n d t h e several f igures emphasize the f a c t t h a t each v a r i e t y 
p e r f o r m s best u n d e r some specified c u l t u r a l regime ( p l a n t i n g date, p o p u l a t i o n density, e tc . ) . 
Deta i led da t a r equ i r ed t o establish such specifications c a n n o t be accumula t ed for all p r o d u c t s 
f r o m a breeding p r o g r a m : such d i f ferences can only b e explored with a selected sample of 
super ior material . I n such studies, exper imenta l compar i sons mus t be u n d e r t a k e n in all 
of t h e recognized ecological zones in w h i c h the p roduc t ion of t he crop is of impor t ance . V a r i e t y 
A m a y be best in Zone I while Var ie ty С m a y he best in Zone I I ; " b e s t " m e a n i n g the h ighes t 
ave rage yield and g r e a t e s t stabil i ty of y ie ld under the n o r m a l l y prevailing condi t ions of cu l tu re . 
Gy. Mándy is correc t in po in t ing ou t the l i m i t a t i o n of a system he h a s designated t h e 
"ho r se - r ace" m e t h o d . H e would have b e e n equally co r rec t in emphasizing t h a t no other single 
s y s t e m of test ing is a d e q u a t e . The p r o p e r exper imenta l desing and p rocedures app rop r i a t e 
t o a given s i tua t ion a re determined b y t he quest ions f o r which answers are being sough t . 
G . F . S P R A G U E 
D e p a r t m e n t of Agronomy, 
Universi ty of Illinois, 
Urbana , " Illinois 61801, 
USA 
S H O U L D T H E D E T A I L E D C R O P - P H Y S I O L O G Y E X P E R I M E N T R E P L A C E 
A L L O T H E R T Y P E S OF E X P E R I M E N T ? 
The quest ion of me thod of f ie ld expe r imen ta t ion ra ised by Dr. Gy. M á n d y opens u p 
t h e whole subject of genotype x e n v i r o n m e n t i n t e rac t ions and their i n t e rp re t a t i on . These 
in t e rac t ions are v e r y rea l and of the u t m o s t impor tance . However , I t h i n k i t is necessary t o 
p u t f ield e x p e r i m e n t a t i o n into pe rspec t ive and to cons ide r wha t aims a n exper imente r m a y 
h a v e in mind. 
The e x p e r i m e n t e r may be i n t e r e s t ed in, (a) i nves t iga t ing for fairly i m m e d i a t e i n fo rma-
t i on , fo r example; 
1. the p o t e n t i a l yield of a v a r i e t y in a given s i t u a t i o n , 
2. the o p t i m u m cul tural p rac t i ces for a v a r i e t y , 
3. the yield a n d adaptab i l i ty of a new var ie ty , w i t h a view to r e c o m m e n d a t i o n f o r 
commercia l use ; or (b) the longer - t e rm research exper iment to i nves t iga t e the f a c t o r s 
which i n f l u e n c e yield, and so lead to a b e t t e r unde r s t and ing of c rop growth a n d 
possibly t h e fo rma t ion of hypo theses or t h e deve lopment of t echn iques to b r i n g 
about f u r t h e r improvemen t s . 
The basis of all exper iments is t h e use of p r o p e r s ta t is t ical l a y o u t a n d repl icat ion so 
t h a t i t may be s t a t e d w i t h reasonable confidence t h a t d i f fe rences found were no t due to m e r e 
chance . To do th is inva l ida tes to some degree the " h o r s e - r a c e m e t h o d " cr i t ic ism levelled b y 
D r . Mándy . I t is also necessary to e v a l u a t e the fac tors w h i c h contr ibute t o t h e G x E in t e rac -
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t ions and to give appropr i a t e weight to them in t h e execution of t h e exper imental p r o g r a m m e . 
Three ovious fac to rs are t ime of sowing, fe r t i l i ty a n d season. Only the first of t h e s e has Dr. 
Mándy advoca t ed s tudying in deta i l a l though for a n y commonly g rown crops the a p p r o x i m a t e 
o p t i m u m da te s are usually a l ready known a n d a d h e r e d to in p r ac t i ce . Doubtless s m a l l interac-
t ions of var ie ty x sowing d a t e exis t b u t these would be greatly overshadowed by place - t o - place 
and even more b y year - to - yea r var iat ions. 
F r o m a p l an t breeder ' s v iewpoint the p r o b l e m is to assess a n d compare m a n y hundreds 
of segregates. This is basically a problem of logist ics and the l a rge number to be t e s t e d mus t 
be reduced to someth ing m o r e manageable in " o n c e on ly" t y p e exper iments , w i t h repl ica t ion 
b u t w i t h o u t o the r var iables , in t he hope of " c r e a m i n g o f f " t h e be s t few. The inclus ion of 
o ther var iables , such as a r a n g e of sowing da te s , would necess i ta te a drastic r e d u c t i o n in the 
n u m b e r of geno types t h a t could be tested a n d t h e r e b y reduce t h e chances of fu l ly exploi t ing 
t he genet ic va r i a t ion . 
Once t h e be t t e r lines h a v e been selected, these are t h e n usua l ly tested in a series of 
expe r imen t s a t a number of sites and over severa l seasons to get a measure of t h e i r general 
yielding abi l i ty a n d adap tab i l i t y . Fo r this pu rpose i t is usually cons idered tha t t r ials in different 
years are be t t e r t h a n the s a m e number of t r ia l s , even a t d i f f e r en t sowing da tes , in a single 
year . This is because, in m o s t cropping areas , differences in c l imate between seasons are 
usual ly larger t h a n any di f ferences t h a t can be experienced, even with m a n i p u l a t i o n , in 
a single season. The best t h a t can be done is t o look at p e r f o r m a n c e in a number of locations 
and in a n u m b e r of years and t o choose the v a r i e t y which appears t o per form well m o s t consist-
ent ly . A t echn ique of considerable value in t h e assessment of adap t a t i on and g e n o t y p e x 
env i ronmen t in te rac t ions f r o m a series of expe r imen t s has b e e n described b y FINLAY— 
W I L K I N S O N ( 1 9 6 3 ) . 
To t u r n to a more specific discussion of t h e value of assessing material in a n experi-
m e n t which, a l though carr ied o u t in one season, includes a whole sequence of sowing dates, 
Dr . Mándy ' s Tab le 1, which shows the f l u c t u a t i n g per formance of different var ie t ies of peas 
over th ree seasons, i l lus t ra tes t he point he m a k e s as to the d a n g e r s of basing a s se s smen t on 
one t r ia l only, assuming s ta t i s t i ca l analysis h a s indicated t h a t t hese varieties were in fact 
s ignif icant ly d i f fe ren t . He has no t , however, inc luded any S t a n d a r d Errors. The m e a n of the 
th ree seasons suggests t h a t Per fec t ion Dark Sk inned is a lmost certainly the m o s t reliable 
var ie ty and , if S .E ' s had been presented it would p robab ly have been shown t h a t t h i s var ie ty 
was no t s ta ts t ica l ly worse t h a n the highest y ie lder in any of t h e th ree seasons. N o experi-
men te r would t h row out th i s va r i e ty on the r e su l t s of any of t h e indiv idual trials. 
The po in t is made t h a t " n o conclusion c a n he drawn concern ing the m a x i m u m yields 
of t he va r i e t i e s" if the o p t i m u m sowing date does n o t happen to h a v e been sampled. However , 
t he po ten t i a l yield may no t be measured a t all in some seasons e v e n if a range of sowing dates 
has been considered (e.g. Tab le 2, 1965 yields). T h e variable " t e s t e d " in a sequen t i a l sowing 
da te expe r imen t is the change in climate wi th in t he one season. O t h e r variables w h i c h might 
he equally i m p o r t a n t and which would have occur red if a n u m b e r of sites had been used such 
as: intr insic fer t i l i ty level of t h e soil, its p H a n d mo i s tu re -ho ld ing capaci ty , and t h e incidence 
a n d sever i ty of disease, h a v e n o t been exper ienced. I t is the in t e rac t ions of all t hese var iables 
(and m a n y o thers ) t h a t de t e rmine yield. E v e n t h e n there are good and bad yea r s , w h a t are 
these due t o ? The really in te res t ing comparison in Table 2 is b e t w e e n the yields of Bezos taya 
1 in 1965 and 1966 ! Large di f ferences can occur be tween seasons a n d the cl imatological and 
ecological differences be tween these are also w o r t h y of s tudy . 
Crop- physiology s tudies , which relate c rop growth a n d yield to e n v i r o n m e t a l and 
climatological influences, exp la in how crop y ie lds have developed in retrospect p r o v i d e d all 
t he necessary var iables h a v e been measured. These studies g r e a t l y increase our knowledge 
of crop behav iour b u t canno t pred ic t results in advance . Simple correlations w i t h y ie ld can 
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be grossly misleading, a n d w h e r e crop phys io logy studies are u n d e r t a k e n , grea ter elucidation 
is achieved if growth is b r o k e n down into s equen t i a l stages a n d y i e ld into its c o m p o n e n t par ts . 
A d i f f icu l t problem in crop-physiology s tud ies is to decide w h i c h variables a n d charac ters 
to measure . Mainly cor re la ted evidence is a c c u m u l a t e d and t h e dange r of a t t r i b u t i n g results 
to f ac to r s which only h a v e a par t ia l or ind i rec t effect , mus t be emphas ized . 
T h e d e p t h of detai l t o which the var ious va r iab les are t o b e measured is a f u r t h e r prob-
lem. T h e f ind ing in one e x p e r i m e n t discussed b y Dr. Mándy (Fig .2) t ha t " t h e sunf lower is 
more sens i t ive to t e m p e r a t u r e t han to p r e c i p i t a t i o n " is a sweep ing s ta tement . Growth , in 
par t i cu la r height , t ends t o b e correlated w i t h t empera tu re , t h e r e f o r e i t is no surpr i se t ha t 
this cor re la t ion was f o u n d . However , it does n o t necessarily, as impl ied , nullify t h e s t a t emen t 
t h a t sunf lowers have a " h i g h water r e q u i r e m e n t " . Good y ie lds will not be p r o d u c e d where 
there is i nadequa t e wa te r , b u t wha t level is a d e q u a t e ? Crop w a t e r requi rement c a n be satis-
fied by a soil profile w i t h a h igh water -ho ld ing capaci ty, fu l ly cha rged at the t i m e of sowing 
and fol lowed by wel l -d is t r ibu ted (in t ime) a l t hough sparse r a in fa l l . Total ra in fa l l , wi thout 
regard t o t h e size of ind iv idua l s t roms and t h e i r dis tr ibut ion, is a s ta t i s t ic of l imited va lue . 
Dr . Mándy is r ight t o p o i n t out t h a t t h e s t u d y of in te rac t ions wi th env i ronmen t deserves 
more a t t e n t i o n . Detailed crop-physiology e x p e r i m e n t s provide ev idence to guide f u t u r e thought 
and sugges t lines of i m p r o v e m e n t . However , t h i s type of e x p e r i m e n t mus t n o t replace all 
o thers ; t he r e is room for a who le range of expe r imen ta t ion , some t o service the m o r e immed ia t e 
needs. W h e r e a s a "once o n l y " experiment h a s i t s admi t ted d i sadvan tages , i t r e m a i n s a fact 
t h a t fo r each fa rmer his c rop is a "once o n l y " af fa i r , wi thout rep l ica t ion , and he requi res the 
most r e l e v a n t advice to e n s u r e h im the bes t chances of success. 
D . A . L A W E S 
Unive r s i t y College of Wales, 
W e l s h P lan t Breed ing Sta t ion 
P ias Gogerddan, 
nea r A b e r y s t w y t h , 
Great Br i t a in 
R E F E R E N C E S 
FINLAY, K. W.—WILKINSON, G. N. (1963): T h e analysis of a d a p t a t i o n in a p l a n t - breeding 
p r o g r a m m e . Aust . J . Agric. Res., 14, 742— 754. 
W H Y I S T H E O F T E N O N L Y A C C I D E N T A L S E L E C T I O N O F A S I N G L E S O W I N G DATE 
I N S U F F I C I E N T F O R T H E E C O L O G I C A L J U D G E M E N T O F T H E U S E F U L 
A G R I C U L T U R A L P L A N T S ? 
T h e work of col league Mándy has a h i g h scientific v a l u e in the field of agr icul tura l 
expe r imen ta t ion act iv i ty , f o r which I can on ly congra tu la te h i m . Natura l ly , I r e c o m m e n d 
t h a t th i s work should be p u b l i s h e d unshor t ened , in full. The b a s i c concept of t he w o r k is t h a t 
Mándy r igh t fu l ly points t o t h e fac t t h a t exceedingly valuable in s igh t s can be o b t a i n e d into 
the ecology, phenology, q u a l i t y evolution a n d f u r t h e r physiological properties of u se fu l agri-
cul tural p l an t s , by a r r ang ing the i r sowing sys temat ica l ly a t e q u i d i s t a n t sowing d a t e s . I n this 
way t he en t i r e ecological s p e c t r u m of the r e spec t ive species, r a c e or var ie ty is o p e n e d for the 
researcher . H e rightly p o i n t s t o the fact t h a t t h e of ten only acc iden ta l selection of a single 
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sowing da te is t o t a l ly insufficient for a n ecological j u d g e m e n t of the useful agr icu l tura l p l a n t s 
a n d t h a t the p rac t i s ed way of l ay ing-ou t exper iments c a n very easily l ead to aggravat ing , 
e r roneous conclusions. 
As I have a l r e a d y stated I can m o s t warmly r e c o m m e n d the p u b l i c a t i o n in an u n a b -
b r e v i a t e d form a n d wi sh profoundly t h a t th i s work shou ld be made k n o w n n o t only to t h e 
H u n g a r i a n agrar ian scient is ts , bu t to o t h e r agrarian sc ient i s t s of the wor ld , as well, because 
i t con ta ins a highly original idea w h i c h will promote t h e agrar ian sciences t o a very grea t 
e x t e n t . 
J . B A R N E R 
Arbe i t sg ruppe U m w e l f t f o r s c h u n g und 
Landespflege d e r Univers i tä t , 
78 Freiburg i. Br. 
W H Y I S T H E " H O R S E - R A C E " T Y P E M E T H O D N E C E S S A R Y ? 
Gy. Mándy ' s p a p e r " E x p e r i m e n t s w i t h the 'horse-race me thod ' or o t h e r w i s e ? " published 
in A c t a Agronomica, N o . 23 1—2, 1973, is valuable in emphas iz ing one a s p e c t of agronomical 
expe r imen ta t i on w h i c h is being increas ingly considered b y research worke r s . 
Mándy, in i l l u s t r a t i ng his theor ies w i t h numerous examples , quo ted f r o m his own a n d 
f r o m o the r research ar t ic les , points o u t t h a t the most c o m m o n l y used m e t h o d for conduct ing 
v a r i e t y trials in t h e f i e ld is the one in w h i c h all the va r ie t i es to he c o m p a r e d are placed in 
i den t i c a l condit ions, l ike horses beg inn ing a race, and t h a t th i s can lead t o mis leading resul ts . 
W i t h this t y p e of method, in f a c t , if a variety is placed in cond i t ions which sa t i s fy 
i t s pa r t i cu la r r e q u i r e m e n t s , it will give b e t t e r results a n d surpass other c u l t i v a r s which would 
h a v e given the bes t resu l t s , had they b e e n grown in cond i t ions favourab le t o their develop-
m e n t . 
I n referring t o exper imental r e s u l t s , Mándy s t ud i e s the problem concerning sowing 
d a t e s . H e observes t h a t , when jus t one sowing date is u s e d for the var ie ty t r i a l s , besides being 
u n a b l e to evaluate t h e m a x i m u m poss ib le yields for t h e varieties, serious diff icul t ies ar ise 
in j u d g i n g which v a r i e t y is best, b e c a u s e , depending o n t h e date chosen, each var ie ty , in 
f a c t , will develop in m o r e or less f a v o u r a b l e condit ions a n d therefore t he b e s t results will be 
o b t a i n e d f rom one r a t h e r than f rom t h e o the r . 
Mándy , t h e r e f o r e , suggests a l w a y s conduct ing v a r i e t y trials with v a r i o u s sowing da t e s 
in o r d e r to create a n "ecological se r ies" w i t h different c l imat ic t rends. 
He also sugges t s measuring t h e di f ferences in r a p i d i t y of d e v e l o p m e n t observed fo r 
t h e p l a n t s within a s t a n d , i.e. early or l a t e ; assuming t h a t these d i f fe rences are the c rop ' s 
r e a c t i o n to the e n v i r o n m e n t , when t h e env i ronmen t is un favourab l e to t h e p l a n t ' s develop-
m e n t , these d i f ferences between the p l a n t s will be g rea t e r . 
Once the a m p l i t u d e of these d i f f e rences is known, i t can be used f o r t h e choice of t h e 
b e s t sowing date f o r e a c h variety. 
Concluding, M á n d y expressed t h e h o p e tha t the "horse - race m e t h o d " w o u l d be e l iminat-
ed a n d t h a t in the f u t u r e variety, fer t i l izer e tc . trials would be carried ou t as ecological experi-
m e n t s . 
I t should, h o w e v e r , be pointed o u t t ha t the horse-race method genera l ly used for 
v a r i e t y trials and f o r mos t agronomical tr ials , besides t h e negative or u n c e r t a i n aspects 
emphas i zed by M á n d y , also has v a r i o u s o t h e r aspects. 
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I n most cases, t he trials are n o t only carried ou t w i t h the same sowing da te , b u t also 
u n d e r identical soil fer t i l i ty , ferti l izer, p l a n t densi ty a n d available water - level condit ions 
w i t h o u t considering t h e various possible requ i rements of t he varieties, or in general , of t he 
t r e a t m e n t s being c o m p a r e d . For e x a m p l e , in a var ie ty t r ia l on wheat , w h e r e some of t h e 
va r i e t i e s are not very res i s tan t to lodging, while others a re res is tant , i t is obv ious t h a t a t a low 
n i t r o g e n ra te the f o r m e r type will b e n e f i t , whereas a t a h igh ra te the l a t t e r would benef i t . 
T h u s t h e yield levels would differ in t h e two cases. Likewise, in var ie ty t r ia ls , for example , 
on bee t s , tomatoes , co rn or sunflowers, t h e p lant dens i ty adop ted could in f luence the yield 
resu l t s . This would d e p e n d on a lower or higher dens i ty , w i t h regard to bee t types which 
t e n d t o give a high r o o t weight or those w h i c h furnish high sugar content ; w i t h t o m a t o cul t ivars , 
o n t h e ta l l i nde t e rmina t e type or the smal l , self-pruning t y p e ; wi th corn and sunf lower variet ies 
or hyb r id s , on ear ly or la te growth cycle etc . 
I n fertilizer exper iments , for e x a m p l e , a t d i f fe ren t N rates , the e f fec t s of the p lan t 
d e n s i t y , or solutions a n d the f requency of i rr igat ion m a y be observed and m a y have so much 
in f luence on the resu l t s t h a t the higher or lower N fert i l izer would appear t o he effect ive . 
The trial r e su l t s are often a f fec ted b y the locality where the tr ial is car r ied out , h u t in 
t h i s case, if the local i ty chosen is typ ica l of t h a t area, t he p rob lem is much less serious because 
t h e exper imenta l d a t a can a t least be cons idered as app rox ima te ly valid for t h a t zone, even if 
t h e y canno t be genera l ized. 
Of ten the va r ious factors which charac ter ize the t r ia l condit ions (c l imat ic t r end , phys-
ico-chemical charac ter i s t ics of the soil, sowing and h a r v e s t i n g date , fe r t i l iza t ion , i rr igat ion, 
p l a n t dens i ty , cu l tu ra l t r ea tmen t s , e tc . ) i n t e r ac t and inf luence the yield resu l t s b o t h in a uni-
f o r m m a n n e r for all t h e t r ea tmen t s c o m p a r e d (and general ly th i s does not a l t e r t he tr ial value) , 
a n d in d i f ferent w a y s depending on t h e t r e a t m e n t s by a l te r ing the m u t u a l re la t ionships (and 
t h i s c a n cause mis lead ing results). 
Therefore t h e "horse-race m e t h o d " presents va r ious difficult ies a n d nega t ive aspects 
f o r comparisons. W h a t remedies are poss ib le? 
T h e most obv ious remedy would cer ta in ly be t h a t of conduct ing t he t r ia l s by placing 
each v a r i e t y or, in genera l , each t r e a t m e n t compared , in condi t ions which c a n be considered 
o p t i m a l in relation t o all t h e factors t h a t c a n be controlled b y m a n and are capab le of af fec t ing 
yie ld resul t s . This is a l m o s t never possible because the p a r t i c u l a r requ i rements of t he compared 
va r i e t i e s are of ten u n k n o w n (i.e., t r ia ls w h e r e recently cons t i t u t ed varieties are used) or gener-
ally because one does n o t know which condi t ions will p e r m i t a given cu l tu ra l technique t o 
express t he best r e su l t s , and because o f t e n t he condit ions which are considered t o be opt imal 
for a cer ta in var ie ty or a certain t r ia l t r e a t m e n t are not rea l ly opt imal in t h e t r ia l condit ions. 
I t would, t he re fo re , be necessary t o car ry out complex trials in which t h e comparison 
is m a d e a t different levels of all or a t l ea s t some of the pr inc ipa l factors which could inf luence 
yield . Th i s way, each v a r i e t y or each t r e a t m e n t compared would be able to f i n d t he s i tuat ion 
wh ich gives it the o p p o r t u n i t y of express ing i ts best yield capac i ty within t h e var ious condi-
t ions , however , the combina t ion possibil i t ies would be so grea t t h a t the t r ia l would not he 
feas ible . 
T h e "ho r se - r ace" t y p e method, w h e r e all the t r e a t m e n t s are on t he s a m e level, t oday 
seems t h e only m e t h o d capable on a f i r s t app rox ima t ion of supply ing a cer ta in a m o u n t of indi-
ca t ive in format ion a t a feasible cost a n d obviously requires ano ther series of exper imen t s in 
o rde r to eliminate t h e defects . I t would he bes t , however, t o r epea t the tr ials in t i m e and space, 
so t h a t t he t r e a t m e n t s are compared w i t h i n the widest possible range of condi t ions . The 
resu l t s ob ta ined should only be considered val id in those condi t ions and the i r va l id i ty should 
only be generalized w i t h a certain a m o u n t of prudence. I t is clear t h a t even w i t h th is t r ia l 
m e t h o d there are ser ious drawbacks because , for example, va luab le mater ia l is los t by discard-
ing new varieties wh ich , unde r different condi t ions , would h a v e supplied b e t t e r resu l t s ; whereas 
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others are cul t ivated a n d do not give sa t i s fac to ry results . H o w e v e r , if these ind ica t ive trials 
are n o t carried out in i t ia l ly , i t will not be possible to conduc t f u r t h e r more complex trials, 
where t h e varieties of t r e a t m e n t s , judged to be the best , can be compared a t d i f fe ren t levels of 
the pr inc ipa l y ie ld-de te rmining factors . 
G . V E N T U R I 
I s t i t u t o di Agronomia Generale 
Facol tà di Agrar ia 
Un ive r s i t à di Bologna, Bologna 
CAN S U C C E S S I V E S O W I N G B E P L A C E A S E B I E S O F E X P E B I M E N T S 
B E P E A T E D I N S E V E B A L Y E A B S ? 
T h e cont r ibut ion is based on some new ideas with the a im of improving t he exper imenta l 
field techniques , especially to get more i n fo rma t ion in the shor t e s t possible t ime. A l though such 
an e n d e a v o u r has to be p ra i sed , some conclusions are unaccep tab l e in the form the a u t h o r pre-
sents t h e m . They are t h e following: 
T h e s t a t emen t , t h a t more t h a n one va r i e ty forms a wel l -des igned exper iment , is in some 
way superf luous . If there is n o t more t h a n one va r ie ty or t r e a t m e n t , then there is no exper iment . 
The s t a t e m e n t t h a t only one va r i an t will give the best resul t s is hard ly accura te . Very of ten 
several va r i an t s show no s igni f icant di f ference, or no d i f ference a t all. The range al terat ionof 
var ie t ies in trials r epea t ed in several yea r s is t he result of an in terac t ion , which has recent ly 
been s tud ied very t ho rough ly by m a n y a u t h o r s using var ious methods , e.g. ecovalence by 
Wr icke , Comstock-Moll mode l of analysis of var iance , p e r f o r m a n c e regression of variet ies cn 
m e a n per formance of all var ie t ies in years a n d locations, etc . b y Fin lay and Wilkinson, Eber-
h a r d t a n d Bussell, Wei l ing and others. 
I don ' t th ink t h a t we can s ta te on t h e basis of this one exper iment t h a t t h e sunflower 
is m o r e sensitive to t e m p e r a t u r e t h a n to prec ip i ta t ion . These re la t ions seem to be less simple 
t h a n is suggested here. T e m p e r a t u r e and prec ip i ta t ion canno t be regarded separa te ly , as their 
in f luence is highly cor re la ted . W h a t is decisive is not the a m o u n t of p rec ip i ta t ion , h u t i ts 
d i s t r ibu t ion over the v e g e t a t i v e period. I n th i s way I would exp la in also the discrepancies found 
in t h e exper iment wi th w h e a t (Fig. 4). 
Nei ther can I agree t h a t successive sowing can replace a series of expe r imen t s repeated 
in severa l years. This wou ld m e a n neglecting t h e effects of day l eng th and f u r t h e r m o r e the com-
plex of meteorological f ac to r s , changing a n d fo rming the cha rac te r i s t i c periods of a year . 
T h e ecological e f f ec t can surely be d e m o n s t r a t e d by p l a n t deve lopment , b u t i t is unwise 
to confuse deve lopment w i t h growth r a p i d i t y . Growth and deve lopmen t very o f t e n do not 
cor respond at all. I n poor condi t ions g rowth can be l imited, h u t development accelera ted. On 
t he o t h e r hand , the i n t e rva l be tween the " q u i c k e s t and s lowes t" p l a n t in a s t and is more of ten 
caused b y genetical h o m o g e n e i t y of the ind iv idua ls t h a n by o t h e r causes. Of course, poorer con-
d i t ions m a y lead to h igher var iabi l i ty , which , on the o ther h a n d , would depend on t he above-
men t ioned genetical base of the mater ia l . F o r this reason I d o u b t t h a t varieties w i t h different 
genet ica l backgrounds — lines, families, syn the t i c s e.g. were comparab le according to " indi-
v i d u a l ampl i tude" . Fo r th i s reason I d o u b t t he val idi ty of th i s cri terion, when a n op t imum 
sowing period is to be de t e rmined . 
F u r t h e r , I d o n ' t r e c o m m e n d the use of t he t e rm " e a r l y " or " l a t e " in the g iven meaning, 
as t h e y usually denote va r ie t i es with a shor t or long period f r o m germinat ion to r ipening. 
As to the " p o p p y e x p e r i m e n t " , it is clear t h a t the sho r t e s t individual amp l i t ude cor-
r e sponds with the o p t i m a l technological qua l i t y , bu t I d o u b t t h a t such a s t a t e m e n t can be 
general ized. 
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I n agreement w i t h t he au thor I would underline a d a n g e r of misleading conclusions 
d r a w n f r o m one single expe r imen t . I do n o t t h i n k periodical sowing is the so lu t ion , b u t ra ther 
a series of exper iments , r epea ted in several yea r s or places, or bes t of all in severa l years and 
places. The solution of s u c h complex e x p e r i m e n t s is no longer a p rob lem when m o d e r n computer 
t e chn iques can be used . 
Le t me summar i ze w h a t has been said. When omi t t ing some smaller misunders t and ings 
in t echnica l and e x p e r i m e n t a l terminology, I m u s t say t h a t t h i s is an interest ing n e w look into 
t he p rob lems discussed. B u t i t can only be regarded as a s u p p l e m e n t a r y m e t h o d fo r producing 
r o u g h a n d ready i n f o r m a t i o n and not as a subs t i t u t e for p r o p e r exper imental series. 
J . R O D . 
Ins t i t u t e of Agrotechniques , 
— H r u s o v a n y b y Brno, 
Brno, Pell icova 5, ÜSSR 
W H A T A R E T H E P R O B L E M S I N T H E D E V E L O P M E N T O F F I E L D 
E X P E R I M E N T S ? 
Field expe r imen ta t i on , as one of t he ways of carrying on agricultural r e sea rch , plays an 
i m p o r t a n t role in the deve lopmen t of crop p roduc t ion . I t s t echn iques and e v a l u a t i o n methods 
are well established a n d h a v e recently been improved mainly in ma themat i ca l r e la t ions . Never-
theless , in m a n y aspec t s problems have ar isen too. So di f f icul t ies are caused b y t h e fac t t ha t , 
due t o t he rapid r a t e of deve lopment , the e x t e n t and ra t io of t h e factors of p r o d u c t i o n change 
r a t h e r f r equen t ly . Mul t i fac tor ia l exper iments would be su i tab le for analysing th i s process, they 
requ i re , however , too m u c h t ime compared to t he ra te of deve lopmen t . Ano the r r eason is t h a t 
t he mechaniza t ion and chemiza t ion possibili t ies of these e x p e r i m e n t s are fa r be low the level of 
f ie ld p roduc t ion . Since t h e exper iments even t o d a y require h u m a n work d e m a n d i n g g rea t a t ten-
t ion a n d very o f ten h e a v y physical l abour per formed u n d e r exposed condit ions, the i r realiza-
t ion will become more a n d more diff icul t . Therefore , any in i t i a t ion promot ing t h e evaluat ion 
of t he resul ts of e x p e r i m e n t s and possibly t he development of research too, is welcome. 
In his paper " E x p e r i m e n t s with t he horse-race me thod or w i t h o u t " György M á n d y raises 
some f u n d a m e n t a l p rob l ems of field expe r imen ta t ion , f i rs t of all , in relation w i t h t he variety 
tr ials . H e arrives a t t h e f i n a l conclusion t h a t compared to t h e exper iments of 2 — 3 years dura-
t ion f rac t iona l sowing enables us to develop a longer ecological series, which, u n d e r Hungary ' s 
w e a t h e r condit ions h igh ly changeable in t ime and space, m a y give a more s u b s t a n t i a l help in 
e v a l u a t i n g the t r e a t m e n t s and varieties. A new idea of the p a p e r is the u t i l i za t ion in variety 
t r ia ls of t he phenomenon t h e author calls ind iv idua l ampl i tude , which — in his op in ion — well 
charac te r izes how m u c h t h e individual life processes of the p l a n t have taken p lace under con-
di t ions appropr ia te to t h e var ie ty . 
I th ink , an analys is of the quest ion re la t ive to vegetables will underline p ro fessor Mándy 's 
opinion. This group of p l a n t s has the pecu l ia r i ty of sa t i s fy ing a manifold h u m a n demand, 
the re fo re besides the q u a n t i t a t i v e indices of t he yield, the qua l i t a t i ve indices too p l ay a highly 
i m p o r t a n t role in the eva lua t ion of t he v a r i e t y . In addi t ion, t h e seasonal and con t inuous ful-
f i l m e n t of demands for ce r ta in vegetables has always been especially i m p o r t a n t ; th i s can be 
real ized par t ly by growing different var ie t ies , pa r t l y with r e p e a t e d product ion — o f t e n through 
f r ac t iona l sowing. W i t h t h e in t roduct ion of once-over mechan ica l harvest ing f r a c t i o n a l sowing 
has recen t ly become even more i m p o r t a n t . Namely , a b e t t e r ut i l izat ion of t he expens ive har-
ves t ing and processing mach ine systems m a y be an i m p o r t a n t component of economical pro-
duc t ion . 
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Las t but not l e a s t , I should like to emphasize t h a t t h e rapid change of variet ies does 
not m a k e it possible t o s t u d y the value of a variety for a longer time. A considerable par t of 
t he vege tab le varieties is on ly kept in p r o d u c t i o n for 4—5 years . I t may happen, therefore, t ha t 
a f t e r 2 years of exper imen ta t ion we al ready h a v e to decide w h e t h e r or not a v a r i e t y should be 
i n t r o d u c e d in commercial production. T h e si tuation is m a d e even more di f f icul t by the fact 
t h a t t h e agrotechnical a n d site requirements of the variety also have to be character ized for 
the purposes of p r o d u c t i o n without suf f ic ien t t ime available for studying such aspects of the 
p l an t requirements. 
q/ha 
140-
1 2 0 -
100-
8 0 -
6 0 -
40-
2 0 -
0-1 1 1 T 1 T T 1 1 1 1 1  
1961 62 63 64 65 66 67 68 69 70 71 72 
number of irrigations 
Fig. 1. First-class yield of cucumbers of d i f f e ren t water supp ly . Variety: Delicatess. Gödöllő, 
1961—1972. a) regularly irrigated (water capac i ty 70%); b) irr igated once; c) not] irrigated 
Professor Mándy is r ight in stating t h a t in 3 successive years of the va r i e ty trials differ-
ent var ie t ies may be considered the best. T h i s of ten occurs even in the case of var ie t ies properly 
inc luded in groups a n d exper iments of s imi lar demands. T h e s i tuat ion is no b e t t e r even if in 
3 successive years of s imi la r meteorological t y p e the variet ies show the same order of value, 
because in a subsequent group of years of different meteorological type o ther variet ies may 
occupy the first place. E x a m p l e s could be g iven for this f r o m t h e field of the v a r i e t y trials too, 
still I should like to p r o v e this s tatement w i t h our own i r r iga t ion experiments. I refer here to 
the r e su l t s of our i r r iga t ion experiment ca r r i ed on since 1961 wi th the same cucumber variety 
unde r identical condit ions (identical sowing t ime , soil, n u t r i m e n t supply, spacing, etc.). In this 
expe r imen t only the w a t e r supply of the p l a n t s changed, p a r t l y according to t h e weather con-
di t ions , par t ly as a f u n c t i o n of the t r e a t m e n t s . This paper p resen ts the amoun t s of first- class 
crop harves ted in the con t ro l , from the t r e a t m e n t irrigated once with 40 m m wa te r , and f rom 
the p l o t regularly i r r iga ted a t 70 per cen t wa te r capacity of t h e field. In t he l a t t e r case the 
n u m b e r of irrigations ind ica tes how many t i m e s the mois ture content of the soil decreased to 
the 70 per cent level, i .e . , how many t imes irrigation was needed (Fig. 1). 
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The f igure shows a high f l u c t u a t i o n of the yield over the years in t h e above t r e a t m e n t s of 
t h e exper iment . On t he basis of t h e a m o u n t of crop pe r t r e a t m e n t t he y e a r s can be a r r anged in 
character is t ic g roups . So the cool, r a i n y years of 1965 a n d 1966 can be included in t he s a m e 
group, and t he w a r m e r and drier y e a r s of 1961 and 1968 in another . B u t even if we mechanica l ly 
average the resul t s every 3 years , we ob ta in for th is 12- year- period charac te r i s t ic year g r o u p s 
in the given case. On this basis we m a y arr ive a t a d i f f e ren t conclusion as regards the necess i ty 
of i rr igat ion too . J u d g i n g f r o m t h e crop result of 1961, 1962 and 1963, we m a y consider i r r iga-
t ion within t he f r a m e w o r k of the g iven technology unan imous ly necessary . I f , on the o ther h a n d , 
we t ake the n e x t th ree years (1964,1965 and 1966) in to account , i r r iga t ion seems uneconomica l 
a n d consequent ly omissible. I n t h e case of var ie ty t r ia ls th is m e a n s t h a t a var ie ty s tud ied in a 
ra iny year group will be excluded f r o m the a s so r tmen t , a l though it m i g h t be very successful in 
t h e subsequent years . 
U n f o r t u n a t e l y , in the f ield of va r i e ty tr ials I do not know a n y m e t h o d t h a t would a t 
leas t part ial ly solve this problem. Therefore , the a u t h o r ' s s t a t emen t t h a t t he lowest va lue of t h e 
so-called ind iv idua l ampl i tude of t h e d i f ferent deve lopmen t phases of a var ie ty well cha r ac -
terizes the o p t i m u m fu l f i lment of d e m a n d s in t he given deve lopment p h a s e of the p l an t , de-
serves in any case a t t en t ion , and a t h o r o u g h s t udy wi th a view to i t s appl icat ion. A de ta i l ed 
analysis is r equ i red in the f i rs t p lace t o clarify w h a t i t is we mean by t h e o p t i m u m d e m a n d of 
a p lan t . Namely , th i s may cons iderably change in re la t ion to the d i f f e ren t p roduc t ion pu rposes . 
Le t me refer again to another e x p e r i m e n t of our own. (Table 1). This w o r k has been carr ied on 
Table 1 
Average characteristics of tomato yield 
(Mean values of 1 9 6 4 - 1 9 7 1 ) 
Mean values of t r e a t m e n t s showing each y e a r 
t h e h ighes t 
Ref rac t ion per- A v e r a g e D r y - m a t t e r 
cen tage f r u i t we igh t y i e l d 
Sound yield q /ha 425 555 589 
1000 f ru i t /ha 765 728 857 
refract ion % 6.4 5.0 5.4 
g/frui t 56 77 69 
dry- ma t t e r yield q /ha 27 28 32 
Trea tmen t s uni r r iga ted 7 1 
i r r igated wi th 40 m m wate r in the 
f i r s t critical period 1 1 4 
i r r igated with 40 m m wate r in the 
second critical period — — 1 
regularly irrigated a t 60 per cent 
wa te r capaci ty of t h e soil 6 2 
-— like the above-ment ioned c u c u m b e r exper iment — f r o m the beginning of t he sixties w i t h t h e 
semi-de te rmina te t o m a t o var ie ty Kecskemét i 42. W h e n considering t h e 8- yea r - period b e t w e e n 
1964 and 1971, t h e irr igat ion r e q u i r e m e n t s with t h e given technology seem to be di f ferent f r o m 
t h e aspects of re f rac t ion percentage , average f ru i t weight and dry- m a t t e r yield. In the case of 
t o m a t o grown for f resh consumpt ion i ts dry- m a t t e r con ten t seems to be of lower i m p o r t a n c e 
t h a n t he size of t h e f ru i t . In such a case the appl icat ion of large q u a n t i t i e s of i rr igat ion w a t e r 
s jus t i f ied . W h e n producing t o m a t o for processing purposes , the d ry- m a t t e r content per u n i t 
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area is the decisive fac tor , a l t hough for the processing indust ry the r e f r ac t i on percentage of the 
d r y ma t t e r is also impor t an t . T h u s , in this case a lower amoun t of w a t e r should be used. I wish 
t o prove wi th th i s t h a t the o p t i m u m requ i remen t s of p lan ts have t o be de te rmined f r o m the 
viewpoint of p roduc t i on (producer a n d consumer) . 
We m a y ra ise the ques t ion of which line we m u s t follow in m a k i n g t he eva lua t ion of t he 
field expe r imen t s more efficient. I t h i n k professor M á n d y ' s proposal on the f rac t iona l sowing 
exper iments is a reasonable in i t i a t ion in th is a spec t . As pointed ou t b y m a n y au thors , b y f rac-
t iona l sowing we can generally o b t a i n a m u c h wider ecological series wi thin a yea r — the 
p l an t s are p laced under much m o r e diversified condi t ions dur ing t he i r deve lopment —, t h a n 
when produc ing a series of the s a m e length in successive years, b y sowing a t t he same t ime, on 
a single occasion each year. I should like to give aga in some charac ter i s t ic d a t a of our own ex-
per iments . 
Since 1964 we have been ca r ry ing on a f r a c t i o n a l sowing e x p e r i m e n t with dwarf bean in 
cu l ture pots , to f i n d ou t in t he f i r s t place t he w a t e r requi rements of p l a n t s and the possibi l i ty 
of forecast ing t h e t ime of ha rve s t . I n the e x p e r i m e n t t he p lan ts a re au tomat ica l ly supplied 
wi th water , t h e soil and its n u t r i e n t con ten t is p rac t i ca l ly un i fo rm. T h e va r ie ty — and sup-
posedly the biological value of t h e seed too are t h e same each year . W i t h the except ion of t he 
role of na tu ra l prec ip i ta t ion — since wa te r was g iven in an art i f ical w a y — the differences can 
thus be caused exclusively by t h e wea the r condi t ions . Under the i r in f luence t he deve lopment 
r a t e and p r o d u c t i v i t y of p lan t s , as well as o t h e r indices show s u b s t a n t i a l differences. These 
differences m a y be greater wi th in a yea r wi th f r ac t i ona l sowing t h a n when results of series 
sown a t the s a m e t ime in d i f fe ren t years are c o m p a r e d (Tables 2, a , b , c, d). 
All th i s shows t h a t f r ac t i ona l sowing carr ied on over two or t h r e e years offers a possi-
bi l i ty of d rawing m u c h more re l iable conclusions — acquir ing a b e t t e r knowledge of t he p l an t 
— t h a n when sowing on a single occasion each y e a r . Natura l ly , in t h e case of p lan t s requi r ing 
periodical sowing due to the p r o p e r supply of the m a r k e t or other a spec t s of p roduc t ion , organi-
Table 2 
Characteristic features of fractionally sou n bean plants 
Var ie ty : Fu l l c rop 
Gödöllő 
a ) 1965. Series 1 — 7 
N u m b e r of d a y s 
Series T i m e of sowing F r o m 
sowing t o 
e m e r g i n g 
F r o m 
emerging t o 
f lowering 
F r o m 
f lower ing t o 
h a r v e s t i n g 
Tota l d r y 
weight of 
p l an t s 
g /p lan t 
T ransp i r a -
t i on coeffi-
cient 
R a t i o of f ru i t 
to s t e m - f leaf 
in d r y weigh t 
l 30 April 16 36 14 16.5 235 10 : 90 
2 14 May 9 34 17 19.4 275 14 : 86 
3 28 May 10 28 14 17.6 260 10 : 90 
4 11 J u n e 9 27 17 19.7 270 12 : 88 
5 25 J u n e 7 32 14 19.9 247 11 : 89 
6 9 J u l y 8 33 17 21.8 260 13 : 87 
7 23 J u l y 8 35 22 18.0 269 11 : 89 
Mean 10 32 16 19.0 259 11 : 89 
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b) 1971. Series 1 - 7 
N u m b e r of day S 
Series T i m e of sowing F r o m 
sowing t o 
emerging 
F r o m 
emerg ing to 
f lower ing 
F r o m 
f lower ing t o 
h a r v e s t i n g 
Tota l d r y 
weight of 
plants 
g/plant 
T r a n s p i r a -
t i o n coeff i -
c i e n t 
R a t i o of f ru i t 
to stem-[- leaf 
in d r y weight 
I 8 May 9 33 17 24.5 240 16 84 
2 22 May 7 36 10 16.5 300 16 84 
3 5 J u n e 9 33 16 19.4 310 27 73 
4 19 J u n e 8 30 13 15.7 387 27 73 
5 3 J u l y 8 38 15 17.1 410 22 78 
6 16 J u l y 7 30 19 15.0 389 10 90 
7 30 J u l y 7 35 26 16.1 230 6 94 
Mean 8 34 17 17.8 324 18 82 
с) 1 9 6 4 - 1 9 7 1 . Series 1 
N u m b e r of day 
Y e a r T ime of sowing F r o m 
sowing t o 
emerging 
F r o m 
emerg ing to 
f lower ing 
F r o m 
f lower ing t o 
ha rves t i ng 
Tota l d ry 
weight of 
p lan ts 
g /p lant 
T r a n s p i r a -
t i o n coeff i -
c i e n t 
Ra t io of f ru i t 
to s t em -f leaf 
in d r y weight 
1964 30 Apri l 13 31 19 14.7 369 37 : 63 
1965 30 April 16 36 15 16.5 235 10 : 90 
1966 2 May 7 39 17 18.5 285 19 : 81 
1967 8 May 7 40 12 17.1 336 21 : 79 
1968 3 May 7 36 16 15.2 342 25 : 75 
1969 6 May 9 34 16 14.2 290 24 : 76 
1970 8 May 10 35 12 12.6 334 22 : 78 
1971 8 May 9 33 16 24.5 240 16 : 84 
Mean 4 May 10 36 15 16.7 304 22 : 78 
za t ion . machine u t i l iza t ion , etc., t h e eva lua t i on of the var ie t ies and agro technics by this m e t h o d 
is indispensable a n y w a y . 
To r e t u r n t o ano ther not ion in t h e in t roduc t ion of my comment s , we have to reckon 
w i t h the cont inuous ly increasing cos t a n d more d i f f icu l t imp lemen ta t ion of the small- plot 
f ield exper iments . Therefore this m e t h o d of expe r imen ta t ion can only b e used in the case of 
v e r y impor t an t p rob lems tha t c a n n o t be sett led otherwise , and other w a y s m u s t be found to 
get in format ion a b o u t the plants. I t h i n k , the so- called individual a m p l i t u d e suggested by Pro-
fessor Mándy, as well as other similar indica tors , may provide a possibil i ty of receiving an an-
swer to various quan t i t a t i ve , q u a l i t a t i v e and harves t - scheduling p rob lems of p roduc t ion by 
combining the smal l -p lo t field e x p e r i m e n t s with microplo t exper iments . I t is possible t h a t in 
t h e microplot e x p e r i m e n t s only the character is t ics of g rowth and d e v e l o p m e n t can be numer -
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d) 1964—1971. Series 4 
N u m b e r of days 
Y e a r Time of sowing From 
sowing to 
emerging 
From 
emerging to 
flowering 
F r o m 
flowering to 
harves t ing 
Tota l d r y 
weight of 
p l a n t s 
g /p l an t 
Transpira-
t ion coeffi-
cient 
Ra t io of f ru i t 
to stem-(-leaf 
in d r y weight 
1964 11 J u n e 6 32 17 18.8 413 36 : 64 
1965 11 J u n e 9 27 18 19.7 270 13 : 87 
1966 15 J u n e 5 32 16 19.2 277 18 : 82 
1967 19 J u n e 7 29 12 19.4 393 23 : 77 
1968 13 J u n e 8 31 19 19.0 337 23 : 77 
1969 13 J u n e 6 34 12 16.7 401 30 : 70 
1970 17 J u n e 7 31 16 16.4 357 35 : 65 
1971 19 J u n e 8 30 12 15.7 387 27 : 73 
Mean 15 J u n e 7 31 15 18.1 354 26 : 74 
ically de te rmined , and for t he q u a n t i t y and qua l i ty of yield mere tendencies will be given. If , 
however , a be t t e r eva lua t ion of var ie t ies or agrotechnica l e x p e r i m e n t s set up wi th a def in i te 
a im can be a t t a ined b y this , we h a v e t a k e n an i m p o r t a n t step f o r w a r d . 
Final ly , I believe t h a t in ge t t ing closely acqua in t ed wi th t h e variet ies , subs tan t i a l help 
c a n be offered by t he breeders who dur ing t he deve lopment per iod of the var ie ty , are able to 
o b t a i n in fo rmat ion on m a n y aspec ts of i ts d e m a n d . The b reeder ' s in format ion is especially 
i m p o r t a n t when placing t he var ie t ies in the app rop r i a t e agro technica l and uti l izat ion groups. 
Correct grouping is of c o m m o n in te res t , since t he capac i ty of a v a r i e t y is only able to come in to 
ful l display among sui table p a r t n e r s . 
L , CSELŐTEI 
Univers i ty of Agricul tural Sciences, 
D e p a r t m e n t of Hor t i cu l tu re , 
H = 2103 Gödöllő 
W H Y IS E C O L O G I C A L R E S E A R C H I M P O R T A N T 
A N D W H A T A R E ITS P O S S I B I L I T I E S I N V A R I E T Y T E S T I N G ? 
I have read M á n d y ' s p a p e r " E x p e r i m e n t s w i t h the horse- race method or wi thou t " ' 
which conta ins highly in te res t ing a n d genuine analyses with keen in teres t . The m a n y - m a n y 
years experience and t he s ta t i s t ica l eva lua t ions m a d e u p to t h e p re sen t have convinced us 
t h a t in exper iments carr ied o u t a t a given site t he comparison of va r ious factors c a n n o t give 
rel iable results . One of t he m a n y reasons for th is is t h a t here we are dea l ing with l iving ma te r i a l 
whose product ion condi t ions — ecology — c a n n o t be reproduced a n d so the resul ts m a y be 
d i f f e ren t every year . Af t e r m a n y years expe r imen ta t ion we may express our opinion w i t h more 
conf idence, however , we can still only speak of tendencies . Owing t o t he very rap id progress 
and change of p roduc t ion , expe r imen t s of long du ra t ion are no longer up- to-date . This appl ies 
to t h e var ie ty tes ts too, inc luding those s tudy ing t he effects of v a r i e t y x agrotechnics, a n d t he 
mul t i fac tor ia l exper iments in general . 
György Mándy men t ions as an example the exper iments pe r fo rmed by Á r p á d K o l t a i 
a t a given site of the Agr icul tura l Research I n s t i t u t e of the H u n g a r i a n Academy of Sciences* 
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and draws conclusions on t he response of va r i e t i e s f rom it. In t h e s u m m a r y of t h e p a p e r in 
quest ion Á r p á d Koltai h i m s e l f — - w h o per formed t h e experiment — s a y s : "according t o three 
years- yield averages shown in Tab le 1 and 2, 7 t h October p r o v e d t o be the o p t i m u m date 
of sowing for b o t h var ie t ies ." 
E v e n on th is basis I t h i n k it to be too r i s k y to draw f a r - r e a c h i n g conclusions f r o m this 
exper iment . I t is obvious t h a t t h e a im of f ind ing o u t the most i m p o r t a n t properties of a va r i e ty 
a n d sa t i s fy ing t h e demands of commerc ia l p r o d u c t i o n as quickly as poss ib le can be bes t a t t a i ned 
b y carrying on exper iments a t m o r e t han one s i te every year, all t h e m o r e so, as t he ecological 
condit ions of d i f ferent sites are n o t the same. T h e au tho r is r ight in say ing that mu l t i f ac to r i a l 
exper imen t s in mos t cases give a m o r e precise a n s w e r to a quest ion. T h e s e mul t i fac tor ia l experi-
men t s are, however , extremely expens ive , and in ce r t a in cases d i f f i c u l t t o apply in v a r i e t y trials, 
I n sp i te of this, when t h e m o s t i m p o r t a n t quest ions are to b e cleared up, we a i m a t set-
t ing up e x p e r i m e n t s with two or three f ac to r s ( t rea tments ) . 
As for t h e wheat var ie t ies , we have been t r y i n g for years to g ive an answer to t h e most 
i m p o r t a n t ques t ions of p r o d u c t i o n (germ n u m b e r , fertilizer r esponse , winter -hard iness , etc.). 
W e also p e r f o r m e d sowing- t ime exper iments w i t h winter wheat in 1966. Besides t h e var ie t ies 
Besos taya 1 a n d Fer tődi 293, S a n Pas to re too w a s included in the e x p e r i m e n t . O n t h e average 
of f ive e x p e r i m e n t a l sites the f i r s t half of Oc tobe r p roved to be t h e o p t i m u m time of sowing in 
H u n g a r y , i r respect ive of the v a r i e t y . I t was i n t e r e s t i n g tha t San P a s t o r e , an early v a r i e t y of 
poor win ter -hard iness , d i f fer ing in t ype f r o m b o t h Besostaya 1 a n d Fer tődi 293, g a v e lower 
yields when sown either earlier or la ter t han 1 0 t h October. 
As r e g a r d s the t ime of sowing , the so- cal led " p e a s a n t " exper iences of many d e c a d e s have 
been p roved r e l evan t by the m o s t up- to -da te exper iments . 
I t can be no object ive of t h e variety t r i a l s to find out h o w m u c h the yield decreases 
when sowing is carried out l a t e in November . I n t h i s case the yield of whea t in genera l , r a the r 
t h a n of t he ind iv idua l var ie t ies , will be reduced compared to yie lds a t t a i n e d by ea r ly sowing. 
These t r ia l s cannot sa t i s fac to r i ly decide t h e relat ive value of variet ies. 
I should like to call t h e a u t h o r ' s a t t e n t i o n t o the fact t h a t h i s conclusions d r a w n f rom 
the sowing d a t e s of 7 and 14 O c t o b e r 1965 a re w o r t h supervising. N a m e l y , in my o p i n i o n the 
yield d i f ferences were caused in 1965 by the f a c t t h a t precipi tat ion b e t w e e n 10 and 20 October 
was neary f o u r t imes as m u c h as in the previous per iod , which h a d a n extremely u n f a v o u r a b l e 
inf luence on t he quali ty of sowing and densi ty of s tand . 
The a u t h o r mentions severa l examples of dif ferent crops showing di f ferent o rde r of 
var ie ty . To s u p p o r t his s t a t e m e n t he ought to h a v e published the re l iab i l i ty calcula t ions of the 
differences as well; in this case h e probably wou ld n o t have seen his s t a t e m e n t p roved . 
I t is n o t surprising t h a t t h e order of va r i e t i e s shows — in m o s t cases not s ign i f i can t — 
changes f r o m y e a r to year , s ince i t is living m a t e r i a l we are dea l ing wi th here. A n y paral le l 
d r a w n b e t w e e n var ie ty tes ts a n d t h e "horse- race m e t h o d " is i n c o r r e c t if only because in the 
case of a horse only its racing ab i l i t y and not t h e horse itself has to b e reproduced. A t t h e same 
t ime, the seed of a variety is r e p r o d u c e d every y e a r . Since the cond i t ions of reproduc t ion (breed-
ing for v a r i e t y main tenance , ecological condi t ions , etc.) also d e t e r m i n e the yielding ab i l i ty of 
the var ious var ie t ies , it is obv ious t h a t the yield va r i e s f rom year t o y e a r . Natura l ly , t h e year ly 
changes of t h e ecological cond i t ions also have a p a r t in establishing t h e var ietal order . T o avoid 
possible misunders tand ings , t h e r e is no quest ion of m y rejecting t h e pr inc ip le of ecological ex-
per iments p roposed by the a u t h o r ; we only w a n t t o p u t every th ing in i ts right p lace . 
S . K A P Á S 
National I n s t i t u t e for Agr icu l tu ra l 
V a r i e t y Testing 
1024 Budapes t 
K e l e t i Károly u. 24. 
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I N T H E E V A L U A T I O N OF V A R I E T I E S , CAN T H E N U M B E R O F E X P E R I M E N T A L 
SITES O R E X P E R I M E N T A L Y E A R S B E D E M O N S T R A B L Y R E D U C E D BY 
P E R I O D I C A L S O W I N G ? 
The resul ts of field expe r imen t s have two bas ic requ i rements : t h e y should be re l iable 
a n d easy to general ize . 
Reliabil i ty depends on t he condi t ions of the expe r imen t s a n d o n t h e exactness w i t h 
wh ich they are ca r r i ed out . The s t a t i s t i ca l evaluat ion revea ls whether o r n o t the d i f ferences 
b e t w e e n the t r e a t m e n t s are reliable. Owing to the f a u l t s of execution a n d deficiencies of env i -
r o n m e n t a l condi t ions , i t f r equen t ly occur s t h a t the r e s u l t is not s ta t i s t ica l ly just i f ied, or is o n l y 
su i t ab le for po in t ing o u t great d i f ferences . An increased n u m b e r of r ep l i ca t ions helps — to s o m e 
e x t e n t — in e l imina t ing such d i f f icu l t i es . 
Since, in t h e case of field e x p e r i m e n t s , such d i f f i cu l t i e s arise even w h e n the first r equ i r e -
m e n t is to be m e t , i t is easy to u n d e r s t a n d t h a t the f u l f i l m e n t of the second requi rement encoun-
t e r s still more di f f icul t ies . I t is a gene ra l opinion t h a t t h e results of f ield exper iments are — i n 
m o s t cases — only val id for a given p l ace and year . Conclusions of gene ra l validity for l a rge r 
a r eas or more t h a n one year can on ly b e drawn f r o m ser ia l exper iments car r ied on for severa l 
y e a r s a t a n u m b e r of places. 
The general cha rac te r of e x p e r i m e n t a l results c a n be promoted b y o t h e r means too. O n e 
of t h e m is the m e t h o d of periodical sowing r ecommended b y György M á n d y . In this case t h e 
s a m e changes of t h e ecological f a c t o r s f i n d the e x p e r i m e n t a l object in d i f f e r e n t phases of deve l -
o p m e n t and g r o w t h . I t is very n e a r l y a case of meteorological fac tors of m o r e than one y e a r 
ac t ing s imul taneous ly , or of cl imatic condi t ions of d i f f e r e n t regions p reva i l i ng a t the same p lace . 
I t is r ightly supposed t h a t this c o n t r i b u t e s to the genera l character of t h e results, bu t we do 
n o t know to w h a t e x t e n t . 
The ecological condit ions c a n b e modified b y o t h e r means too. D i f f e r e n t quant i t ies of 
seed sown, d i f fe ren t w a y s of soil p r e p a r a t i o n , various r a t e s of fer t i l iza t ion m a y also serve t h e 
s a m e purpose. Such in te rvent ions h a v e t o be carefully considered, as t h e y are expensive, a n d 
no reliable d a t a a re avai lable w h e t h e r — and to w h a t e x t e n t they c a n replace exper imen t s 
car r ied on a t more t h a n one place o v e r several years. 
This d o u b t is n o t decreased e v e n by the a u t h o r ' s example. A f t e r a closer examina t ion 
t h e d a t a of the e x p e r i m e n t repor ted b y K o l t a y (Table 2) g ive a very odd p i c t u r e . With the r a t h e r 
h igh value of s ign i f ican t difference l e f t ou t of cons idera t ion , according t o t he data of y ie lds 
o b t a i n e d with d i f f e r e n t sowing t imes F e r t ő d i 293 was super io r in six cases , a n d inferior in o n l y 
t h r e e cases to B e s o s t a y a 1. If only t h e yields ob ta ined w i t h op t imum sowing times (30 Sep-
t e m b e r — 21 Oc tober ) are compared , Fe r tőd i 293 was b e t t e r in three cases and worse in o n e 
case. When we e x a m i n e the averages of t h e t r e a tmen t s i n t h e three y e a r s of t he experiment w e 
f i n d Fer tődi 293 t o h a v e been super io r in two years a n d inferior in one y e a r to Besostaya 1. 
F ina l ly , if we c o m p a r e the averages of all t r ea tmen t s in t h e three e x p e r i m e n t a l years, we aga in 
f i n d Fer tődi 293 to be t he winner. F r o m the above we o u g h t to draw t h e conclusion tha t of t h e 
t w o varieties F e r t ő d i 293 is the h i g h e r yielding and m o r e reliable one. However , the d a t a of 
t h e nat ional va r i e ty t r ia ls carried on o v e r many years a n d a t many places h a v e made it obv ious 
t h a t Besostaya 1 is t h e one of the t w o variet ies t h a t g ives higher and m o r e reliable yields, as 
conf i rmed by t he large-scale prac t ice too . Thus this pe r iod ica l sowing e x p e r i m e n t did not h e l p 
in generalizing t h e resul ts . 
György M á n d y is right in s a y i n g t h a t the general charac te r of t h e r e s u l t s of field exper i -
m e n t s ought to be improved . So f a r , t h i s a im has only b e e n at ta ined in o n e reliable way : w i t h 
exper imen t s of t h e s a m e pa t t e rn ca r r i ed on a t more t h a n one place, o v e r a number of y e a r s , 
wi th several repl ica t ions . This is n o t a cheap method e i t he r , and is only su i tab le to poin t o u t 
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greater differences. Periodical sowing would increase the expenses , and it is a q u e s t i o n whether 
the resu l t could be general ized in a shorter t i m e . 
Careful ly p lanned para l l e l exper imen t s a re required t o dec ide whether t h e number of 
expe r imen ta l sites or e x p e r i m e n t a l years c a n b e reduced e i ther b y periodical sowing or by any 
other m e t h o d . I f i t proves t r u e , the proposal is v e r y useful. T h e a u t h o r will ce r ta in ly give experi-
menta l evidence of his t r i a l s gained in m a n y y e a r s ' biological s tud ies . 
J . L E L L E Y 
6721 Szeged, 
V i d r a u. 1. 
D O E S T H E DUTY TO E X P L O R E T H E ECOLOGICAL D E M A N D S O F V A R I E T I E S 
A P P E R T A I N TO T H E P L A N T B R E E D E R O R TO T H E O R G A N P E R F O R M I N G T H E 
Q U A L I F I C A T I O N O F V A R I E T I E S ? 
I n his extremely in t e r e s t i ng discussion professor M á n d y enumera tes f u r t h e r convincing 
proofs concerning the ecological inves t iga t ions of varieties i n i t i a t ed by h im. T h i s t ime he 
relies n o t only upon his o w n exper imenta l r e su l t s , b u t suppor t s t h e ex t raord inary efficiency of 
fo rming "ecological ser ies" in var ie ty t r ia ls b y other au tho r s ' numer ica l d a t a , t oo . W i t h his 
me thod , well- known f r o m t h e l i terature, s o m e character is t ics of varieties in c e r t a i n species 
r emain ing h idden under n o r m a l produc t ion condi t ions can u n d o u b t e d l y be disc losed, so the 
effect of t h e ecological d e m a n d s of variet ies on t he man i f e s t a t i on of certain e c o n o m i c proper-
ties is obvious . 
I t h i n k , professor M á n d y ' s views of t h e r e fo rm of v a r i e t y t r ia ls do not in t h e f i r s t place 
concern t h e qual i f icat ion of var ie t ies and t h e s t a t e variety t r i a l s . I t is the p l a n t b reeder , f irst 
of all, who h a s to per form s u c h analysing a n d exploring work o n his own p r o s p e c t i v e variety, 
and r e p o r t i t s f inal resul ts t o t h e variety- qua l i fy ing organs in t h e fo rm of well- d e f i n e d special 
r equ i remen t s . Namely, no resea rch ac t iv i ty of th i s kind can b e expec ted f r o m v a r i e t y qualifi-
cat ion, if only for f inancia l a n d technical r easons , since bo th t h e a rea and the n u m b e r of t reat-
men t s would suddenly inc rease manifold. A t t h e same t ime i t m u s t be taken i n to considerat ion 
t h a t expe r imen ta t ion would be reduced in t i m e , a n d thereby also m a d e cheaper, b y t h e ecolog-
ical m e t h o d , and in any case t he data of t r a d i t i o n a l expe r imen ta t i on would be u se fu l ly com-
ple ted b y i t . Therefore, we m u s t th ink it o v e r seriously w h e t h e r such ecological series should 
not be set u p for some m a i n crops parallel w i t h the s ta te t r i a l s too , possibly w i t h p l an t s sug-
gested a n d selected by p rofessor Mándy. I n t h e o r y the breeder h a s always h a d t h e possibility 
of m a k i n g reservat ions concern ing the sowing a n d harvest ing t i m e , amount of seed , etc. , of his 
prospect ive va r ie ty , b u t — owing to the g r e a t r isk involved — t h e breeders h a v e b u t seldom 
made use of i t . 
F ina l ly , as for the t e r m "horse- race" , we only want t o n o t e , t ha t it is in t h e very case 
of i n t r o d u c i n g the m e t h o d recommended b y professor M á n d y t h a t we can r i g h t l y use the 
te rm, since s ta r t ing d i f fe ren t - capaci ty horses a t various d i s t ances to compensate f o r t h e handi-
cap is ana loguous with t a k i n g t h e different ecological demands of varieties into considera t ion. 
I . B Ó C S A 
Research I n s t i t u t e of P lan t G r o w i n g and 
Soil Conservat ion, K o m p o l t 
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C A N T H E D I F F E R E N C E S IN E N Z Y M E F U N C T I O N B E T W E E N G E N O T Y P E S B E 
E X P L A I N E D B Y T H E Q U A L I T A T I V E AND Q U A N T I T A T I V E D I V E R S I T Y OF 
I S O Z Y M E C O M P O N E N T S ? 
The most r e c e n t research results of molecular b iology a n d u l t r a s t r u c t u r e render it pos-
sible t o be t te r u n d e r s t a n d the most c o m p l e x science, ecology. According to P r o f . Zol tán Szabó's 
br ie f def ini t ion; " T h e g e n o t y p e predest ines , t h e peristasis rea l izes" . Modern ecology proves t he 
v a l i d i t y of this thesis w i t h the very resu l t s of molecular a n d popula t ion gene t ics . 
Mándy ' s ecological researches on cu l t i va t ed plants a r e generally k n o w n , a n d his conclu-
s ions serve the p r ac t i c e directly. Hence , t h e new prob lem ra i sed by him is welcome, since it 
c o n c e r n s a very i m p o r t a n t question: v a r i e t y qualif icat ion, t h a t is, the " j u d g e m e n t of var ie t ies" . 
T h e p resen t method of v a r i e t y qual i f ica t ion real ly cannot b e considered r ea sonab le . The "horse-
r a c e " - l i k e start ing m a y give an o p p o r t u n i t y for drawing inco r rec t conclusions, so the method 
is n o t only slow (it is n o t "mo to r r ac ing" ) , b u t involves e r r o r s as well. The t r a d i t i o n a l me thod 
is especially unre l iable w h e n chemical p rope r t i e s deciding t h e quality are a lso analysed. I n 
t h i s w a y we may a r r i v e a t such incor rec t chemotaxonomic conclusions as suggest ing tha t a 
c e r t a i n compound is, o r is not contained in the plant e x a m i n e d . Besides t h e reac t iv i ty of t h e 
c h e m i c a l method, t h e ecological effects h a v e a decisive p a r t , a n d the lat ter c a n on ly be correctly 
j u d g e d by a careful ecological surveying. F r o m this the c o m p l e x ecological su rvey based on 
pe r iod ica l sowing — as recommended b y M á n d y — is a v e r y good method even f r o m a pract ical 
p o i n t of view. 
I t follows f r o m t h e above tha t in t h e work of b r e e d i n g impor tan t r e s u l t s can only be 
o b t a i n e d (especially in H u n g a r y , with t h e par t icu lar ly e x t r e m e climate of t h e C a r p a t h i a n basin) 
if knowing the possibi l i t ies given by i t s geno type — we s t u d y a cult ivated p l a n t in a number 
of "ecological series": i n experiments l a id o u t with per iodical sowing — as r epea t ed ly recom-
m e n d e d by Mándy. P l u s var iants t hus e v a l u a t e d can be u s e d for fu r ther b r e e d i n g purposes. 
F rom a theore t i ca l aspect the m e t h o d elaborated a n d suggested by M á n d y may give t he 
poss ib i l i ty of d rawing f u r t h e r conclusions. For this t h e correlat ions of g e n o m , isoenzyme 
s p e c t r a and ecological reac t ion present a basis . 
I t has been p r o v e d by human bio logica l researches t h a t a "gene d e f e c t " — often only 
a n incor rec t base c o u p l i n g brought a b o u t b y the t a u t o m e r i c change of a p u r i n e — or pyr imi-
d ine base — may i n d u c e a permanent c h a n g e of enzyme s t r u c t u r e and a pa tho log ica l funct ion . 
T h e s e researches also p r o m o t e d the o r g a n i c chemical r e s e a r c h in this d i r ec t i on . I t is due to 
t h i s t h a t we are g e t t i n g t o know more a n d m o r e about t h e q u a t e r n a r y , spa t i a l s t r uc tu r e of t he 
e n z y m e molecules t o o , whereby it b e c o m e s possible to i n t e r p r e t the re la t ion of the changed 
e n z y m e s t ructure a n d f u n c t i o n from an i soenzyme aspect as well. 
F r o m a phy tob iochemica l point of v iew the knowledge of enzyme s t r u c t u r e s and bio-
s y n t h e t i c turnovers g ives a new meaning t o t h e role and f u n c t i o n s of i soenzymes. Since a given 
g e n o t y p e has a def in i te i soenzyme s p e c t r u m , differences in e n z y m e funct ion b e t w e e n the geno-
t y p e s can be expla ined b y the qua l i t a t ive a n d q u a n t i t a t i v e differences of i soenzyme compo-
n e n t s . 
Hence, the d i f f e r e n t individuals of a n y s tand of a c u l t i v a t e d plant v a r i e t y can be charac-
t e r i zed b y different i s o e n z y m e quant i t ies . As an increasing n u m b e r of ev idences — including 
our o w n germinat ion biological inves t iga t ions too — c o n f i r m t h a t the i n d i v i d u a l isoenzymes 
of t h e spectrum of e n z y m e s performing t h e same f u n c t i o n (e.g. peroxidase , phosphatases , 
ami lase , etc.) can be charac te r ized by d i f f e r e n t t empe ra tu r e op t ima , the ecological reaction of 
t h e s t a n d of a given v a r i e t y becomes i n t e r p r e t a b l e , f i rs t of all as regards a v e r a g e t empera tu re 
a n d h e a t amount . 
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I t is in this way t h a t t he enzyme-biochemica l researches m a k e it possible to exp la in the 
responses of cu l t iva ted p l a n t s to the ecological condi t ions in molecular biological r e spec t s too. 
L . G Y . SZABÓ 
Research I n s t i t u t e for Forage Crops 
Iregszemcse 
A R E T H E M U L T I F A C T O R I A L L O N G - T E R M E X P E R I M E N T S 
R E M U N E R A T I V E W H E N E V A L U A T I N G P L A N T V A R I E T I E S ? 
O n the basis of ana lys ing the resul ts of expe r imen t s carr ied on for several y e a r s in Hun-
gary , t h e paper arr ives a t t he conclusion t h a t t he produc t ion va lue of varieties or t r e a t m e n t s 
ob ta ined in exper iments set u p with a single sowing t ime a yea r m a y be qui te mis lead ing . To 
avoid d rawing false conclusions, the paper t h i n k s i t desirable t o ca r ry on so-called ecological 
expe r imen t s , wi th d i f f e ren t t imes of sowing r a t h e r t h a n s ta r t ing t he var ie ty , fe r t i l i za t ion or 
o ther expe r imen t s a t a single sowing t ime (horse-race method) . 
I n field e x p e r i m e n t a t i o n methodological ly well-proved a r r angemen t a n d eva lua t ion 
m e t h o d s are used to p e r f o r m these so-called b i fac tor ia l exper iments . And if beside t h e variety 
a n d sowing t ime the ef fec t of d i f ferent crop yea r s is also to be t a k e n in cons idera t ion — as 
re f lec ted by the d a t a of Tab le 2 in the pub l ica t ion —, the n u m b e r of the e x a m i n e d factors 
will be th ree . But in a p rope r ecological expe r imen t in format ion o u g h t to be ob ta ined — beyond 
the men t ioned fac tors — abou t the effect of t he h a b i t a t too. W i t h th is we have a r r ived at a 
po lyfac tor ia l (a X b X с X d t ype ) exper iment . If each fac to r is only s tudied in th ree s tages , then 
the n u m b e r of t r e a t m e n t s will be ( 3 x 3 x 3 x 3 = ) 81. And if we wish to set up all t r e a t m e n t s 
wi th 3 repl icat ions each — as the significance calcula t ions require repl icat ions —, t h e n we have 
to a r r ange the precise sowing, care, observa t ion , ha rves t ing , d a t a collection and e x p e r t evalua-
t ion of a to ta l of 3 X 81 = 243 plots. The sys t ema t i c implemen ta t ion of such a mul t i f ac to r i a l , so-
c ailed long- term e x p e r i m e n t series requires a t h o r o u g h organ iza t ion and cons iderable funds. 
I t is t h u s worth consider ing when and for w h a t purposes to s t a r t such expe r imen t s . 
I t is necessary to emphasize this because t he publ ica t ion t h a t recommends t h e ecologi-
cal expe r imen t s to replace those carried ou t w i t h t he ' horse-race m e t h o d " does n o t ment ion 
the a b o v e condit ions. Nor is the reliabili ty of t he examined act ions and in te rac t ions clear f rom 
the p resen ted da ta — excep t for Tab le 2. 
F r o m a single p a r a m e t e r (i.e. f r o m the m e a n values w i t h o u t knowing the va r i ances ) no 
usefu l conclusion can be d rawn for prac t ica l purposes . This is especially impossible when the 
observed differences a re v e r y small as is t he case wi th mos t of t he presented d a t a . I n th i s ease 
our conclusion conf i rms a t t he bes t the well- k n o w n resul ts of a m a n y years ' p l an t g rowing prac-
tice. Such a s t a t e m e n t is e.g. t h a t the o p t i m u m sowing t ime is t he f i r s t half of Oc tobe r for 
win te r whea t , and t he f i r s t week of May for sunf lower . As to the l a t t e r , we have to n o t e t h a t the 
sowing t ime-dependen t decrease of t he a m o u n t of p rec ip i ta t ion shown in Table 2 does no t by 
any m e a n s indicate t h e lower water r equ i r emen t of the p lan t , since p lan ts sown in the f irs t 
decade of May and op t ima l ly developing in a soil of a d e q u a t e t e m p e r a t u r e can u t i l ize for their 
d e v e l o p m e n t not only t h e a m o u n t of p rec ip i t a t ion fall ing a f t e r t he sowing, b u t also a pa r t of 
t h a t h a v i n g fallen before sowing and s tored in t he soil. 
We can agree wi th t he publ ica t ion in i ts s t a t e m e n t t h a t t h e ecological e f fec t c a n he as-
sessed b y the scat ter of deve lopment p h e n o m e n a wi th in the s tand . This cannot , however , be char-
ac ter ized by the t ime in te rva l be tween ear ly a n d la te p lan ts alone. Namely, to express the 
• 
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ecological response of t h e s t and f requencies per ta ining to t h e values be tween t he ex t reme values 
m u s t also be taken in considerat ion bes ides the individual ampl i tude . On t he o ther hand , t h e 
w i d e n i n g of the i n d i v i d u a l ampli tude m a y be caused by m a n y factors o the r t h a n the sowing 
t i m e . F o r example, in t h e case of p lan ts sown into loose, d r y , cloddy soils n o t only the germina-
t i o n ampl i tude will be wide r bu t also t h a t of the later phenophases . W i t h all th i s t aken in con-
s i d e r a t i o n , the i nd iv idua l ampli tude, or e v e n more so t h e individual s t a n d a r d deviat ion (or 
i t s s q u a r e , the va r i ance ) can well charac te r ize the response t o a given env i ronmen t of no t only 
t h e var ie t ies but also t h e sowing t imes a n d even the s t a n d s of certain years , a n d the rel iabil i ty 
of t h e effect can be s ta t i s t i ca l ly control led wi th the F - t e s t . I t would he in te res t ing and use fu l 
t o p rocess and e v a l u a t e , e.g., the d a t a of Tab le 3 and F igs 3 and 4 with t h e above t a k e n in 
cons idera t ion . 
The opinion exp re s sed in the las t sect ion of the pub l i ca t ion t h a t in t h e va r i e ty tr ials a n d 
o t h e r experiments t h e "horse-race m e t h o d " ought to be g iven u p and the ef fects s tudied, in-
s t e a d , in ecological e x p e r i m e n t s , can genera l ly be accepted , however , wi th t h e following po in t s 
t a k e n in considerat ion: 
Prior to i n t r o d u c i n g the new H u n g a r i a n or foreign var ie t ies or agrotechnical procedures 
in commerc ia l p r o d u c t i o n , i t is advisable t o get acqua in t ed wi th their ecological responses in 
wel l - organized and methodological ly p r o p e r l y conducted mul t i fac tor ia l exper iments . I n these 
e x p e r i m e n t s i n fo rma t ion is optimally g i v e n not only on t h e f inal results of t he quan t i t y a n d 
q u a l i t y of yield, b u t a l so on its componen t s , reliability, as well as economic efficiency. 
I t is only on t h e basis of such re l i ab ly d e m o n s t r a t e d actions and in te rac t ions t h a t t h e 
spec i a l ecological r e q u i r e m e n t s of new va r i e t i e s can be t a k e n into account in la ter exper iments , 
or i n t h e course of i n t r o d u c i n g them in t h e practice. The rea l iza t ion of ac t ions — so the ac t ion 
of sowing time too — poin ted out w i t h o u t knowing t h e significance, is unce r t a in , and o f t e n 
m a y give unexpected nega t ive results. Bes ides the a l r eady ment ioned methodological diff icul-
t i e s exper iments s t a r t e d a t different t i m e s may have o t h e r d i sadvantages too . Parallel wi th a 
s h i f t in the sowing t i m e , of the ecological fac tors the l e n g t h of the daily i l luminat ion changes 
in t h e f i rs t place ( inc reas ing in spring a n d decreasing in a u t u m n ) regularly every year . The o t h e r 
f a c t o r s — such as l i g h t intensi ty, soil a n d air t e m p e r a t u r e , and par t i cu la r ly the a m o u n t of 
m o i s t u r e in the d i f f e r e n t years follow t h e effect caused b y and expected in advance f r o m t h e 
d i f f e r e n t times of s o w i n g less regular ly . All these, m o s t l y unforeseen changes considerably 
i n f l u e n c e the soil s t r u c t u r e , and t h e r e b y t h e germinat ion a n d the subsequen t initial develop-
m e n t , fur thermore , t h e y have an ef fec t on the tending, p ro t ec t ing and ha rves t ing opera t ions 
t o b e carried out d u r i n g t h e vegetat ion pe r iod . The o p t i m u m t ime of sowing can thus be de te r -
m i n e d with an accu racy of ± 1 week a t t h e best . If we a d d t o all this t h a t b e y o n d the o p t i m u m 
bio logica l r equ i rements t h e operat ional a n d work- o rgan iza t ion aspects are also i m p o r t a n t in 
choos ing the time of sowing , it will be c lea r t h a t the i nd iv idua l deve lopment control by chang-
ing t h e t ime of sowing is only possible w i t h i n certain l imi t s . 
The publ ica t ion h a s the unden i ab l e positive f e a t u r e of calling the a t t e n t i o n of the re-
s e a c h e r s to s tudying t h e ecological r e q u i r e m e n t s of t he var ie t i es in this w a y . However , in t h e 
c o u r s e of fur ther r e s ea r ches the above- men t ioned methodological principles o u g h t by all m e a n s 
t o b e asserted. 
J . F Ü R E D I 
Univers i ty of Agr icul tura l Sciences 
D e p a r t m e n t of P l a n t Breeding 
2103 Gödöllő 
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IN P L A N T P R O D U C T I O N I S IT NOT P O S S I B L E TO GO B E Y O N D T H E G E N E T I C 
P O S S I B I L I T I E S OF A V A R I E T Y , EVEN W H E N T H E MOST O P T I M U M C O N D I T I O N S 
H A V E B E E N P R O V I D E D ? 
I o f t e n medi ta ted on t h e question why t h e s t a t emen t t h a t t he genetic possibil i t ies of 
a variety c a n n o t be ove r s t epped in plant p r o d u c t i o n , even by ensur ing the most o p t i m u m con-
ditions sounded so well in l ec tu res . W h a t are these o p t i m u m condi t ions and what is the i r e x t e n t ? 
I t sounded d o u b t f u l to m e ( a n d still does) t h a t t h e p roduc t iv i ty a n d ecological o p t i m u m of a 
plant can be expressed in t h e ant ropocent r ica l ly s imple way it usua l ly is: in tons and cen t ime-
ters, w i th only the yield k e p t in view. The yie ld a n d the comfor t condi t ion of a p l a n t are in 
correlation, b u t this does n o t necessarily m e a n t h a t the te rminology of a f a r m economis t and 
tha t of an ecologist are iden t ica l . The quest ions ra ised in the p a p e r can perhaps be r educed to 
these two aspec t s , and s u b s e q u e n t l y I should l ike to have a closer look at them. Le t us begin 
with the poss ib ly simpler v i ew of the f a rm economis t . 
In t h e var ie ty tr ials we s t a r t the var ie t ies s tudied a t t h e s a m e time, and t a k e t h e one 
giving t h e h ighes t yield fo r winner . The yields of s tands sown s imul taneously ( repl ica t ion in 
space), howeve r , indicate in t h e f irs t place t h e occasional soil deficiencies. If the " h o r s e - r a c e " 
takes place on a larger area , or possibly on a n a t i o n a l scale, besides t he soil factor even t h e simul-
taneous s t a r t m a y be d o u b t f u l , e.g.. due to local rainfal ls . If t he horse-race is carr ied on for a t 
least t h ree y e a r s (replication in t ime) we may o b t a i n a pract ical ly , or even theoret ical ly accept-
able index fo r t he p roduc t i v i t y of the var ie ty . Besides the p r o b l e m s and fau l t s m e n t i o n e d by 
Mándy t h e m a i n deficiency of th is trial m e t h o d lies in the an t ropocen t r i c view: t h e s t a r t is 
de te rmined b y t he breeder, or in an even more e x t r e m e case the p r o d u c e r (coincidence of exper t -
ness, l a b o u r force mechan iza t ion and weather ) . 
Pe r iod ica l sowing s u b s t i t u t e d for the a n n u a l periodicity gives a much more r a p i d and 
exact r e su l t , when the p l a n t is s tudied as a s y s t e m interre la ted w i t h i ts surroundings . A five-
phase ecological series -— if well chosen — m a y be equal to a f i ve -yea r annual horse-race . The 
method whose impor tance h a s been emphasized by Mándy for m a n y years will only he f ru i t -
ful if we t r y t o decode t he b e h a v i o u r of the v a r i e t y . And here we h a v e arrived a t t he second, 
ecological v i ew ment ioned in t h e in t roduct ion . 
T h e breed ing prac t ice — quite na tu ra l ly — has been select ing for character is t ics usefu l 
from the p o i n t of view of m a n (yield, height , c o m p o u n d s , more r a p i d growth, etc.) a n d stabil iz-
ing these character is t ics fo r t h o u s a n d s of yea r s . N a t u r a l selection, on t he other h a n d — in the 
original evo lu t ionary sense — favour s the select ion of adap t ive individuals . The v a r i e t y main-
tenance a n d propagat ion , t h e monocul ture , t h e closed system of f a r m i n g , requir ing an increas-
ing acreage, ac ts as a r e p r o d u c t i v e isolation a n d involuntar i ly inh ib i t s the gene in f i l t r a t ion . 
The n a t u r a l popula t ion ( and t he gene pool be longing to it) is a dynamic uni t which in the 
modern agr icu l tura l p rac t i ce becomes more a n d more conserved. The consequences a re well-
known: sens i t iv i ty to sowing t ime , decreased res is tance to pa thogens , poor gene c o n t e n t , etc. 
The d a m a g e arising in th is w a y is greater and m o r e u n n a t u r a l t h a n t h a t involved b y t h e appli-
cation of pest ic ides which c a n be wi thdrawn ove rn igh t f rom use, while the changes caused in 
the genes m i g h t be i r reparab le . The individual ampl i tude i n t r o d u c e d by Mándy successful ly 
character izes t he ecological f lexibi l i ty and c o m f o r t s ta te of a p o p u l a t i o n : it is not an an t ropo-
centric u n i t of measu remen t b u t the measure of homoeostas is w i t h the e n v i r o n m e n t . 
In a g iven place ( u n i f o r m soil) and not t o o long ecological series (to exclude t h e p rob l em 
of pho toper iod ic i ty ) sowing t i m e is the only v a r i a b l e depending on us. Thus , f r o m an in fo rma-
tion- t h e o r y po in t of v iew, w e a t h e r is the source , or t r a n s m i t t e r and the p l an t is t h e re-
ceiver. F o r t h e t r a n s m i t t e r t he receiver is per fec t ly ind i f f e ren t , this is how i t differs 
f rom h u m a n or animal communica t ions . F o r t h e p lant w e a t h e r — being a c o n c e p t — 
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does not exist , b u t there is a m a s s of more or less regular signs u l t ima te ly genera ted 
b y t he sun and t h e ro ta t ion- revo lu t ion of the E a r t h . I t is to these series of s igngroups 
t h a t the p lan t h a s adap ted itself dur ing t h o u s a n d s of years, t h a t is why th rough i t s 
special enzyme s y s t e m it is able t o select and decode as an a p p r o p r i a t e "message" t h e 
series suitable for t h e species or v a r i e t y (genetic na tu re ) . T h e realized message is the p h e n o t y p e . 
T h e t ransmission of t h e in fo rmat ion m a y be d i s tu rbed b y some noise, e.g. ex t r eme cooling; b y 
t h e t r ansmi t t e r a n d receiver g e t t i n g ou t of t une , e.g. ext reme sowing t ime, sensi t iv i ty 
t o sowing t ime. As a consequence of t he noise t h e original message will be modif ied, in 
some cases to such a n ex ten t t h a t i t c a n n o t be coded (becomes meaningless), a n d the p lant dies. 
U n d e r na tura l cond i t ions the noise is mos t easily real ized by periodical sowing, the e x t e n t of 
noise can be m e a s u r e d by t h e var iabi l i ty a p p e a r i n g in the receiver (variety). T h e 
b road -band , m o r e ba lanced ind iv idua l ampl i tude of a va r i e ty (popula t ion) suggests a h igher 
adap tab i l i t y , ecological flexibili ty. (The quest ion of re l iable yields, and m o r e r isky high yields, 
respect ively.) 
For us, on t h e other hand , t h e pheno type , b e h a v i o u r of variet ies set in an ecological 
series is a genet ical ly generated mass of signs (message) which has been modi f i ed by the ecolog-
ical factors (like noise). For th i s reason in t he receiver (at us) va r i ab i l i t y is likewise 
expec ted (na tu ra l ly on a conceptual level), unti l t h e c o m m o n language of t h e p lant and t h e 
special branch of science develops according to the ru les of coding — decoding. 1 consider t h e 
t e r m " individual a m p l i t u d e " to be a n appropr i a t e special t e rm, as it concen t r a t e s the re la t ion 
of a popula t ion t o t h e env i ronment ( the comfor t s t a t e ) in an easily measu rab l e concept. 
Finally, I shou ld like to a d d ; i t is a good th ing t h a t the Acta Agronomica has publ i shed 
Professor M á n d y ' s pape r . I th ink t he F o r u m will p r o m o t e t h e object ives set b y the H u n g a r i a n 
A c a d e m y of Sciences (General assembly : Szen tágo thay) in t he field of researches on the h igher 
levels of o rgan iza t ion hierarchy. 
G . J . MAÁCZ 
Agr icu l tu ra l College, 
4401 Nyíregyháza 
W H A T I S T H E S H A R E O F C R O P P R O D U C T I O N ON T H E O N E H A N D , 
AND O F B R E E D I N G , O N T H E O T H E R , I N T H E Y I E L D I N C R E A S E ? 
I t is ha rd ly ques t ionable t h a t o u r small- p lo t a n d f ie ld- exper iment t e chn iques are obsolete 
a n d need mod i f i ca t ions in m a n y respec ts . Mándy r e c o m m e n d s , in essentials , t h e well- k n o w n 
m e t h o d of per iodica l sowing comple t ed by his own ideas and technology as a be t t e r way of 
acqu i r ing a t h o r o u g h knowledge of t h e variet ies and solving the examined quest ions. 
There is no d o u b t t h a t by sowing repea tedly , a t d i f fe ren t t imes, we are given a h igher 
possibil i ty of g e t t i n g acquain ted w i t h t he proper t ies of p lan t s . At the s a m e t ime, the m o s t 
i m p o r t a n t ques t ions canno t be answered as y e t even b y th i s method. 
Namely, a p a r t f rom its yield, adap tab i l i t y is p e r h a p s the most i m p o r t a n t cha rac te r of 
t h e var ie ty . H o w e v e r , a var ie ty has t o a d a p t itself no t only to t he t ime of sowing, b u t to a r a n g e 
of o ther factors t o o , f r o m the pe rsona l hab i t of the researcher to the d i f f e r en t chemicals. 
Let us e n u m e r a t e some env i ronmen ta l fac tors inf luencing — a t l eas t indirect ly — t h e 
yie ld of the p l an t ma t e r i a l included in t h e exper iment . T h e y are plot size, a r r angemen t , n u m b e r 
of replications, sowing t ime, sowing mach ine , soil condi t ions , nu t r i en t supp ly , climatic f ac to r s , 
epidemic diseases, chemicals used in t h e t r ea tmen t s , o t h e r crop- product ion fac to r s , day l eng th , 
a m o u n t and compos i t ion of l ight, he igh t above sea level, degree of l a t i t ude , etc . 
To ob ta in a comprehensive p i c tu r e of these f ac to r s , Bor laug e.g. sows his exper imenta l 
p lo t twice a y e a r , a t sea level a n d several thousand m e t e r s above sea level, respect ively. T h e 
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more or less developed b reed ing material is t h e n tested in a t l e a s t two dozens of exper imenta l 
sites, in var ious countr ies . I n our own way we do the same w h e n test ing our m a t e r i a l a t least 
a t f ive exper imenta l s t a t i ons in Hungary , where a special o p p o r t u n i t y is given to expose the 
p l a n t s t o infection, i r r iga t ion , winter f ros t , e tc . The p rospec t ive varieties are sys temat ical ly 
tes ted in 25—30 fa rms s imul taneous ly in t h e case of wheat , a n d a b o u t 100 f a r m s in t he case of 
maize. These methods are u n d o u b t e d l y m o r e suitable for assess ing the po ten t ia l p roduct iv i ty 
t h a n t h e t radi t ional "hor se - race m e t h o d " . 
I should like to m e n t i o n a single e x a m p l e to show t h a t we cannot consider a var ie ty 's 
geno type apa r t f rom its env i ronmen t . The bas ic factors of inc reas ing yield averages have been 
s tudied b y a great m a n y a u t h o r s in d i f fe ren t ways. One of t h e mos t f r equen t classification 
m e t h o d s compares the in f luence on the yield obta ined as a r e s u l t of breeding w i t h t h e improve-
men t of agricul ture a t t r i b u t a b l e to the c rop product ion f a c t o r s . For example , w h e n taking 
the yield increase for 100, t h e result of the b reed ing work is 30 p e r cent, and t h a t of crop pro-
duc t ion 70 per cent. I t o f t e n occurs t h a t t h e agrotechnician examines the new v a r i e t y under 
the earl ier and recent cond i t ions of cul tural p rac t i ce and regards t h e yield di f ference as an effect 
of crop produc t ion . 
Only if we were to s t u d y the effect of c rop product ion a n d t h e effect of the genet ic change 
in a new var ie ty in a, so t o say , "dial le l" w a y , could we d e t e r m i n e how much yie ld variat ion 
to a t t r i b u t e to either the gene t ic changes, t h e improved crop- p roduc t ion me thods or the inter-
act ion of these two fac to r s . All possible va r i a t i ons are; 
1. Old var ie ty , old crop product ion me thods 
2. Old var ie ty , new crop product ion me thods 
3. New var ie ty , old crop product ion me thods 
4. New var ie ty , n e w crop p roduc t ion me thods 
W e have not seen such an exper iment , b u t in India u n d e r non-irrigated condi t ions the 
Mexican whea t variet ies g a v e lower yields t h a n the old I n d i a n varieties. I t was only under 
i r r igated condit ions and w i t h a good n u t r i e n t supply t h a t t h e y gave twice t o th ree times 
higher yields t h a n the old var ie t ies . In this case w h a t is the s h a r e of crop p roduc t ion on the one 
hand , a n d of breeding, on t h e other , in the yield increase? Is i t possible to te l l? 
The breeder's dilemma 
T h e breeder wan t s to k n o w m a n y geno types in a shor t t i m e , since his work consists, in 
essentials, of separat ing t h e good f rom the b a d . This work c a n hard ly he comple t ed with a 
single exper iment . I t is p r o b a b l e t h a t by t he me thod of per iodica l sowing we wou ld get closer 
to t he n a t u r e of adap t ab i l i t y , b u t in this case each variety o u g h t to be sown in 20—30 replica-
t ions in s t ead of the usual 4 — 6 every year. I t is quest ionable w h e t h e r this is possible. 
T h e demons t ra t ion of ecological e las t ic i ty needs exposu re to extreme condi t ions . This 
migh t m e a n invest igat ions a t an op t imum a n d a f a r below o p t i m u m level. These o p t i m u m and 
m i n i m u m condit ions can be crea ted by per iodical sowing, d é n u t r i t i o n , chemical t r e a t m e n t , or 
possibly b y changing the d a y leng th or l ight condi t ions, and n a t u r a l l y in many p laces b y simul-
t aneous examina t ions a n d in o ther ways. 
I n our exper iments we h a v e begun t e s t i ng the strains, t h e i r hybr ids as well as t h e varie-
ties used for producing w h e a t variet ies by t h e so-called "s t ress i nco rpo ra t ion" m e t h o d , in which 
the behav iou r of p lan ts is s t ud i ed with the minimiza t ion a n d op t imiza t ion of c e r t a i n factors. 
These min i a tu r e plot e x p e r i m e n t s are aimed a t selecting the p l a n t s for adap tab i l i t y . By cros-
sing t he popula t ions t h u s selected we should like to get some m o r e informat ion a b o u t the gen-
etic n a t u r e of adap tab i l i ty . T h e exper iments h a v e been carr ied on for two yea r s only, so it 
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w o u l d be premature t o d r a w conclusions f r o m them. A n y w a y , we think t h a t t h e y represent a 
w a y b y which some of t h e deficiencies of f ie ld exper iments c a n be e l iminated . 
I n our opinion t h e importance of M á n d y ' s paper lies mainly in i ts ca l l ing a t tent ion to 
s o m e deficiencies of o u r obsolete e x p e r i m e n t a t i o n t echn iques , encouraging us to seek new 
w a y s b e t t e r than t h o s e used so far. 
Z . B A R A B Á S 
Cereal R e s e a r c h Ins t i tu t e 
6726 Szeged 
I S A HEAT- I N D U C E D S P E C I A L PLANT- H O R M O N E I N T E R R E L A T I O N 
T H E B I O L O G I C A L B A S I S O F T H E O P T I M U M SOWING T I M E ? 
According to t h e resul ts of m a n y y e a r s exper iments carr ied on by M á n d y wi th a n u m b e r 
of c u l t i v a t e d plant va r i e t i e s , the m i n i m u m individual a m p l i t u d e determined in f rac t iona l sowing 
i s i n close correlat ion w i t h the o p t i m u m sowing time of t h e var ie ty concerned . The m i n i m u m 
i n d i v i d u a l ampl i tude of any variety c a n e v e n be de tec ted in a single y e a r f r ac t iona l sowing 
e x p e r i m e n t and is i n closer relation w i t h t h e t empera tu re t h a n are the o p t i m u m development 
a n d m a x i m u m value of t h e components w i t h the prec ip i ta t ion . On this basis we seem to be jus-
t i f i e d i n pointing o u t t h a t the o p t i m u m sowing time and t h e related in f luence of t empera tu re 
p l a y a very i m p o r t a n t role even in t h e ea r ly phases of vege ta t ive d e v e l o p m e n t , and th rough 
t h e m in the f avou rab l e development of t h e generat ive o r g a n s which can be r ega rded as f u n d a -
m e n t a l biological d e t e r m i n a n t s of the v a r i e t i e s ' p roduc t iv i t y . The close co r r e l a t i on between t he 
f a v o u r a b l e influence of t empera ture a n d t h e minimum ind iv idua l ampl i tude c a n supposedly be 
b r o u g h t into connec t ion with a m o r p h o g e n e t i c induct ion of the op t imum isozyme spec t rum 
a n d t h e generative o r g a n s . In the p h e n o m e n o n of thermoper iodic i ty , beyond t h e effects of t h e 
t e m p e r a t u r e degrees, t h e heat amoun t s a c t i n g in the ind iv idua l phases of deve lopmen t — a n d 
t h e m a x i m u m t e m p e r a t u r e f luc tua t ions , respectively, t oo — have a highly i m p o r t a n t pa r t in 
t h e morphogenet ic i n d u c t i o n of the v e g e t a t i v e and gene ra t ive organs. On t h e o ther hand, t h e 
o p t i m u m produc t iv i ty of a variety is supposed ly in accordance with a d e f i n i t e isozymes pro-
p o r t i o n which, while genetically d e t e r m i n e d , is realized t h r o u g h heat i n d u c t i o n . The rat io of 
p r o t e i n macro- a n d microfract ions ( d i f f e r e n t e lectrophoret ical ly as well as in molecular weight 
a n d in tens i ty of e n z y m e activity) is d e t e r m i n e d by t he f r e e deoxyribonucleic acid t empla te , 
w h i c h is manifes ted a t t he level of t h e messenger r ibonucle ic acid and t h r o u g h its biological 
l i f e t i m e , but , accord ing to the most r e c e n t exper imenta l resu l t s , plant h o r m o n e s (hormone-l ike 
c o m p o u n d s ) are i n v o l v e d in their i n d u c t i o n . The in tens i ty a n d levels of t h e synthes is of p l a n t 
h o r m o n e s (endogenous regulators) a r e pr imar i ly cont ro l led by the c h a n g e s of t e m p e r a t u r e 
a n d h e a t amounts , a n d it is through t h e m t h a t the h o r m o n e interrelat ion i n t h e p lant t issues 
is real ized. Besides t h e tempera ture f l u c t u a t i o n s the v a r y i n g turgescence of the tissues too 
exerc ises a decisive inf luence on the in te r re la t ion of t he p l a n t hormones ( aux ins , gibberellins, 
c i tok in ins , growth r e t a r d a n t s , endogenous inhibitors and ac t ivators , etc.), wh ich , in all p roba -
b i l i t y , directly ac t s o n the act ivizat ion of the deoxyribonucleic acid and t h r o u g h this on t h e 
s y n t h e s i s of the a p p r o p r i a t e messenger ribonucleic acid, a n d thus on t h e isozyme spec t rum. 
Supposed ly , it is t h r o u g h such a m e c h a n i s m t h a t at the s t ages of germinat ion a n d early develop-
m e n t the op t imum produc t iv i ty of a v a r i e t y is realized t h r o u g h the genera t ive induct ion, in t h e 
f i r s t place in t e m p e r a t u r e and t e m p e r a t u r e f luc tua t ion effects . I t is h igh ly probable t h a t t h e 
g e n e r a t i v e induc t ion a l ready takes p l a c e dur ing the ear ly vegetat ive d e v e l o p m e n t , or a t leas t 
t h e f i r s t de t e rmina t ive steps of the m u l t i g r a d e effect ivi ty are fixed, bu t w i t h o u t an initial op t i -
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m u m i m p a c t m a x i m u m produc t iv i ty c a n n o t he realized. T h e resul ts of m u l t i l a t e r a l and multi-
f ac to r i a l ecological compar i sons of var ie t ies na tura l ly agree w i t h the views of m o d e r n molecu-
lar b io logy, due to t he general conclusions t h a t can be d r a w n f rom the large n u m b e r of d a t a . 
B . I . P O Z S Á R 
Agrobo tan ica l Ins t i tu te 
Tápiószele , Hungary 
CAN T H E L E N G T H OF T H E V E G E T A T I O N P E R I O D BE I N F L U E N C E D 
BY A P R E L I M I N A R Y T R E A T M E N T ? 
I n a f ract ional sowing series the y ie ld values of ten change . The fact t h a t of the varieties 
sown a t t h e same t ime , in a given y e a r one , while in t he n e x t year a n o t h e r v a r i e t y reaches 
b e t t e r resu l t s , suggests t h a t in the same pe r iods of the successive years the meteorological con-
d i t ions sh i f t now to w a r m e r , now to colder values , and these condit ions are some t imes favour-
able fo r t h e one, somet imes for the o ther v a r i e t y , and a t t he t i m e of ge rmina t ion exercise ei ther 
a s t i m u l a t o r y or an inh ib i to ry effect o n t h e di f ferent e n z y m e s in the e n z y m e system. The 
changeab i l i ty of the w e a t h e r has possibly b e e n increased fo r t h e last twen ty y e a r s by the a r t i -
f icial satel l i tes. Thus, t o select in advance e .g . , the winter- w h e a t variety su i t ab le for the coming 
a u t u m n weather , has b e c o m e even more d i f f i cu l t . If we fo resaw the climatic cond i t ions from the 
midd le of September t o t h e beginning of N o v e m b e r we could sow the proper v a r i e t y a t the given 
da te , or t he planned v a r i e t y under the p r o p e r ecological a n d meteorological condi t ions at t h e 
o p t i m u m t ime. Thus , in m a n y cases, we o u g h t to take t he w e a t h e r into a c c o u n t when choosing 
t he var ie t i es to be sown. 
Germina t ion expe r imen t s could b e carr ied out u n d e r art if icial cond i t i ons , at different 
t e m p e r a t u r e s , or by chang ing the t e m p e r a t u r e conditions in t h e given per iod of germinat ion, 
in o rde r to establish t h e init ial ecological r equ i rements of t h e varieties. I t is p robab le tha t , in 
a c c o r d a n c e with t he resu l t s of such e x p e r i m e n t s , e.g. u n d e r cl imatic cond i t ions unfavourab le 
for a g iven variety, t he ac t iv i ty of enzymes producing higher c rop results could be promoted b y 
a f ew-days - pre-germinat ion (under w a r m e r condit ions for var ie t ies with h i g h e r hea t require-
men t s ) . This would e l imina te the n e g a t i v e ef fec t of u n f a v o u r a b l e meteorological conditions 
a n d t h e r e b y de termine t h e bet ter crop r e su l t . 
A be t t e r u n d e r s t a n d i n g of the f i r s t increasing t hen decreasing yields o b t a i n e d by f rac-
t ional sowing, and of t h e whole complex mechan i sm, calls fo r h u m a n i n t e r v e n t i o n : in the case 
of ear ly sowing the seed should be exposed to lower, or decreas ing t e m p e r a t u r e s , and in t he 
same w a y , when sowing a f t e r the o p t i m u m sowing t ime we should expose t h e seed to higher, 
t h e n increasing t e m p e r a t u r e s , thus c a r r y i n g o u t a p re l iminary germinat ion. B y this , we could 
a t t a i n t h a t man would no t be so much d e p e n d e n t on the w e a t h e r condit ions a n d could direct 
his f a r m i n g act ivi ty д ю г е reasonably. 
U n d e r large-scale product ion c o n d i t i o n s where t h e period of sowing is protracted, 
besides t he early and l a t e varieties, such var ie t ies ought to be employed which , being less sensi-
t ive t o t he ecological condit ions, give o p t i m u m yields w h e n sown both ear l ier a n d later. This 
could possibly be e x t e n d e d under e x p e r i m e n t a l condit ions as mentioned b e f o r e , t h a t is, t h e 
ecological propert ies of t h e varieties could a t a certain level be widened by an a r t i f i c ia l influence. 
U n d e r exper imenta l conditions, n a t u r a l l y , the paral lel a n d fract ional sowing of varieties 
m a k e s t he comparison m o r e exact and c lear , no t decreasing t h e actuali ty a n d posi t ive role of 
f r a c t i o n a l sowing in de te rmin ing the ecological r equ i rements of the variet ies. 
To re tu rn to t h e l a t e varieties w h i c h give lower yie lds: is the fac t t h a t ce r t a in life proc-
esses beg in in spring n o t involved wi th t h e i r developing m o r e leaves and s h o w i n g a lower r a t e 
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of ass imi la t ion due to t h e l a t e sowing, w h i c h would have a pos i t i ve effect on f r u i t format ion if 
the s a m e variety were s o w n earlier. R e s e a r c h work ought t o b e concentra ted on the enzymes 
which control the b e g i n n i n g of the ind iv idua l development phases . 
P . G R A C Z A 
Universi ty of Hor t icul ture , 
D e p a r t m e n t of Botany 
B u d a p e s t 
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CHRONICA 
P A V E L P A N T E L E Ï M O N O V I C H L U K Y A N E N K O 
1901—1973 
On the 13th of J u n e , 1973, like on a n y o the r day, ea r ly in the morning , academician 
L u k y a n e n k o lef t his K r a s n o d a r home to go t o his place of work a t the research i n s t i t u t e four 
k i lometres away ; an hour l a t e r came the sad news t h a t he h a d d ied among the w h e a t s he loved 
so m u c h . This is w h a t Olga Lukyanenko to ld us , f r iends and colleagues, a t t he e n d of Ju ly a t 
M a r t o n v á s á r abou t her f a t h e r ' s last hour . 
Pave l Pan te l e ïmonov ich L u k y a n e n k o , b e y o n d doubt t h e greates t and m o s t successful 
win te r w h e a t breeder of our t ime, was born on t h e 27th of May, 1901, a t I v a n o v s k a y a Stanitsa 
in t he ne ighbourhood of K r a s n o d a r , as the e i g h t h child of a K u b a n peasant f ami ly . W e visited 
his b i r t hp l ace in the s u m m e r of 1969, in his c o m p a n y ; the house w a s like t h a t of a n y o t h e r village 
peasan t . In t he f i rs t years of the Soviet reg ime Lukyanenko f o u g h t in the Red A r m y . Having 
comple ted his s tudies a t t h e K u b a n Agr icul tura l College in 1926, h e spent all his l i fe in develop-
ing t he science of agr icu l ture and produc ing new winter w h e a t varieties. T h e except ional 
t a len t of t h e great scient is t blossomed out a t t h e S ta te Breed ing Sta t ion of K r a s n o d a r , later 
Agr icu l tura l Research I n s t i t u t e of Kra snoda r , where he worked f r o m 1930 till t h e e n d of his 
life. 
Dur ing the 43 yea rs of his creative pe r iod he developed 17 s t a t e registered a n d commer-
cially p roduced w in t e r—whea t varieties, of w h i c h Bezostaya 1 well deserves its f a m e all over the 
world. I n t h e las t few yea r s this var ie ty was produced over a n area of m o r e t h a n ten 
million hec ta res in the socialist countries a lone, of which 7 mill ion fell within t h e Sov ie t Union 
and near ly 4 million most ly in Hunga ry , Bu lga r i a , Yugoslavia a n d Roumania . B u t i t has been 
p roduced on large areas in non-socialist coun t r i e s as well. In 1972, when visiting A n k a r a in the 
c o m p a n y of academician Lukyanenko , we were informed t h a t in Turkey the sowing area of 
Bezos taya 1 reached 2 million hectares. I n t h e In t e rna t iona l W i n t e r Wheat P e r f o r m a n c e Nur-
sery, where the 30 bes t w in t e r whea t va r i e t i e s in the world a r e tested a t 38 exper imenta l 
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si tes in 23 countries s p r e a d over four con t inen t s , Afr ica , As ia , Europe, as well as Nor th and 
S o u t h America. B e z o s t a y a 1 was for y e a r s absolute f irs t exceed ing by some 10 per cent the grain 
y ie ld of the next best v a r i e t y . There is cer ta in ly no w in t e r whea t breeder in t he world who 
wou ld no t use B e z o s t a y a 1 as a crossing pa r tne r in his b reed ing p r o g r a m m e . 
I n the spring of 1958, before t h e s t a t e regis t ra t ion of Bezostaya 1 in t h e Soviet U n i o n , 
academic i an L u k y a n e n k o sent a few kg seed sample of t h e v a r i e t y Bezostaya 1 to Mar tonvásá r ; 
i t w a s with this s amp le t h a t the f irs t e x p e r i m e n t with t h i s var ie ty was s t a r t e d in H u n g a r y . 
F r o m the beginning of t h e 1960's Bezos t aya 1, in t roduced a t ou r inst igation f o r m e d the basis of 
t h e r e c e n t upswing in H u n g a r i a n whea t p roduc t ion , s imply redoubling H u n g a r i a n wheat yield 
ave rages . 
The new v a r i e t i e s of academician Lukyanenko , Avro ra , K a v k a z a n d Bezostaya 2, 
a p p e a r e d on the w h e a t f ie lds of the social is t countries a t t h e beginning of t h e 1970's. 
Winter whea t b r e e d i n g at K r a s n o d a r is based on int raspecif ic hybr id i za t ion and con-
t ro l led individual se lec t ion . For the basis of his breeding w o r k academician L u k y a n e n k o app l ied 
— a s he wrote in 1966 — the Michurinian crossing pr inc ip le of geographically and ecologically 
r e m o t e forms, and u s e d t h e method of r e p e a t e d crossing of y o u n g hybrids w i t h other t rue -b red 
va r i e t i e s . By crossing geographically r e m o t e forms more v i t a l and plastic h y b r i d s with b r o a d e r 
gene t i ca l background c a n be produced. Academician L u k y a n e n k o carried o u t controlled indi-
v i d u a l selection a n d ind iv idua l test ing of progenies as a m e a n s of p roduc ing new forms w i t h 
v a l u a b l e properties. T h e real value of L u k y a n e n k o ' s c o n t r i b u t i o n to the me thodo logy and theo-
r e t i c a l bases of the b r e e d i n g of wheat , o u r most i m p o r t a n t bread-grain c rop , cannot poss ibly 
be assessed yet. In t h e t r u e sense of t h e word he opened u p new pa ths in b reed ing cereals fo r 
p r o d u c t i v i t y , qual i ty a n d resistance t o lodging and diseases . 
Academician L u k y a n e n k o ' s a c t i v i t y was fully acknowledged in his c o u n t r y , and b e y o n d 
i t s boundar ies too. H e w a s Lenin and S t a t e Prize winner , he was twice a w a r d e d the title of t h e 
H e r o of Socialist L a b o u r , three times he won the Lenin O r d e r and twice t h e Order of the R e d 
B a n n e r . He was fu l l m e m b e r of the A c a d e m y of Sciences of t he USSR a n d t h e Lenin Agricul-
t u r a l Academy. Since 1967 he was h o n o r a r y member of t h e Hungar ian A c a d e m y of Sciences; 
in J u n e , 1969, dur ing h i s visit to H u n g a r y , he was awarded t h e Order of the R e d Banner. H e was 
h igh ly appreciated in o t h e r socialist coun t r i e s , too. At t h e F o u r t h In t e rna t iona l Wheat Genet ics 
S y m p o s i u m recent ly concluded at t he Missouri State U n i v e r s i t y in Columbia , USA, before a n 
a u d i e n c e of nearly f o u r hundred scient is ts gathered f r o m over the five c o n t i n e n t s the deceased 
sc ien t i s t was c o m m e m o r a t e d with t h e g rea tes t recogni t ion by the Aus t ra l i an -born Professor 
K e i t h Finlay, D e p u t y Director of t h e In te rna t iona l Maize and Wheat I m p r o v e m e n t C e n t r e 
(CIMMYT), P res iden t of the sympos ium. 
I became p e r s o n a l l y acquain ted w i t h Pavel Pan te l e ïmonov ich in 1950. From t h e n on 
we m e t at least once every year. We main ta ined a r e g u l a r correspondence and exchange of 
i n fo rma t ion , and d i v i d e d between u s t h e most v a l u a b l e seed samples obtained t h r o u g h 
o u r wide-ranging i n t e r n a t i o n a l profess ional relations. T h e s e connections were fu r the r developed 
b y László Szunics, C. Sc. (agriculture), who came to M a r t o n v á s á r in 1970 a n d brought a long 
his experiences a c q u i r e d a t Krasnodar w h e r e he had b e e n a practising un ive r s i t y s tuden t ove r 
s eve ra l summers, t h e n fo r three years as a pos t -gradua te s t u d e n t he carr ied ou t exper iments in 
w h e a t breeding u n d e r t h e guidance of t h e great sc ien t i s t . 
Pavel P a n t e l e ï m o n o v i c h L u k y a n e n k o — t h r o u g h his life-work a n immorta l schola r 
fo r w h e a t breeding — was an excellent colleague, a t r u e m a n and a good f r i end . 
S . R A J K 
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TÓTH BELA ES MUNKATÁRSAI 
SZIKESEK 
FÁSÍTÁSA 
SZIKES FÁSÍTÁSI KUTATAS 
ES GYAKORLAT MAGYARORSZAGON 
AKADÉMIA KIADÓ, BUDAPEST 
n ü a i 
В. TÓTH et al: Szikesek fásítása (Tree p l a n t i n g 
on sal t -affected areas) . Akadémiai K i a d ó , 
B u d a p e s t . 1972 
Tree plant ing on sa l t - affected a reas is 
i m p o r t a n t for m a n y reasons in coun t r i e s 
where alkalizat ion occurs , f i rs t , because those 
se t t l ed on salt- a f f ec t ed areas also r equ i r e a 
p lace where they f i n d shade and p ro t ec t i on 
aga ins t dry winds a n d intensive sunshine . 
Secondly , this p r o t e c t i o n is necessary no t 
only to the people b u t also to animals a n d 
cu l t i va t ed plants , in t h e f o r m of trees p l a n t e d 
on pas tu res , or windbreaks b o r d e r i n g arables 
and roads , of shelter belts, e tc . Th i rd ly , the 
value of t r ees grown on salt- a f f e c t e d areas is 
not negligible ei ther, especially when they 
compete w i t h t he field crops as r ega rds econo-
micalness. 
For t he above reasons t he book wri t ten 
by B. T ó t h a n d his col laborators is especially 
useful as i t conta ins the r e su l t s of experi-
men t s carr ied on for nearly hal f a cen tu ry at 
the E x p e r i m e n t Stat ion f o r Alkal i -Land 
Fores t s a t P ü s p ö k l a d á n y . 
The work published by t h e Publishing 
House of t h e Academy of Sciences runs to 
some 25 p r i n t e d sheets and h a s a very nice 
get-up. I t consists of t en c h a p t e r s , three of 
which h a v e been wri t ten by soil scientists: 
I. Szabolcs, F . Jassó and Mrs. J . Leszták. 
The m a t e r i a l processed by t h e m originates 
f rom soil ana lyses performed o n t h e area of 
the e x p e r i m e n t s ta t ion, and is a n integrate 
pa r t of t h e chap te r s wr i t t en b y B . Tó th on 
fores t ry p r o p e r . This connec t ion may be 
exempla ry in o the r respects too , h a v i n g result-
ed in a high- level work. 
The genera l p a r t dealing w i t h t ree plant-
ing on sa l t -a f fec ted areas a n d alkal izat ion, 
as well as t h e chap te r wr i t t en on t he history 
of alkali soils p lan ted with t r ees give a t rue 
p ic ture of t h e historical b a c k g r o u n d and 
general impl ica t ions of the ques t ion . The pres-
en ta t ion of t h e details is i n t r o d u c e d by a 
descr ipt ion of t he na tura l cond i t i ons prevail-
ing a t t h e E x p e r i m e n t S t a t i on . D a t a on soil 
mapp ing as well as those cha rac te r i z ing the 
physical p roper t i e s — f i rs t of all- the water 
regime — of alkali soils are d iscussed in full 
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d e t a i l , and on a v e r y h igh level. These are 
f o l l o w e d by obse rva t i ons made at t he m e t e -
oro logica l station a n d b y an evaluat ion of t h e 
w a t e r conditions. All t h e s e together m a k e a 
p e r f e c t charac te r iza t ion of the site poss ible . 
A f t e r these c h a p t e r s running to a b o u t 
ha l f of the book t h e r e are four c h a p t e r s in 
w h i c h the author g ives an account of t h e 
r e s u l t s of t ree -p lan t ing exper iments , t h e n on 
t h i s basis of the possibi l i t ies of ex t ens ion . 
T h e author p r e s e n t s in detail the smal l -
p l o t exper iments a i m e d a t s tudying t he e f f ec t 
of soil technology, phys i ca l and chemica l 
amel io ra t ion , as well as biological soil p r e p a -
r a t i o n on the c u l t i v a t i o n of var ious t ree 
species . This pa r t h a s t h e great a d v a n t a g e 
of g iv ing only ou t l i nes a n d evaluat ion, t h u s 
a v o i d i n g a too d e t a i l e d presentat ion of t h e 
d a t a already known f r o m earlier pub l ica t ions . 
i n f o r m a t i o n is g i v e n in the same sys-
t e m a t i c way on the semi-scale and large-scale 
e x p e r i m e n t s f r o m w h i c h conclusions are 
d r a w n concerning a f f o r e s t a t i o n , mixed fo re s t s , 
p a s t u r e s planted w i t h t rees , the cu l t i va t i on 
of growing stocks, in r e l a t i on — of course — 
w i t h alkali soils. 
B e y o n d descr ib ing t h e exper iments , t he 
a u t h o r evaluates t h e sal t -affected g rowing 
s i tes f r o m the po in t of v iew of tree p l a n t i n g , 
s t a r t i n g from t h e classical sys tems a n d 
a r r i v i n g at recent e v a l u a t i o n methods r e n d e r -
i n g an up-to-date d i s t inc t ion possible. 
A generalization of t h e results a t t a i n e d is 
s e r v e d by the c h a p t e r s and par ts w h i c h dis-
cuss t he t ree /p lant ing condit ions of the reg ion 
inc lud ing the P ü s p ö k l a d á n y Station, a n d b y 
descr ip t ions of m a j o r af fores ta t ion processes 
on sa l t - a f f ec t ed a r ea s . Final ly , the las t c h a p -
t e r of the book dea l s w i t h the p lann ing a n d 
imp lemen ta t i on of t r e e plant ing 011 a lkal i 
soils as a pract ical appl ica t ion of t h e pre-
v ious ly presented sc ien t i f i c results. 
All t ha t have b e e n said so far show t h a t 
t h e s t ruc ture of t h e h o o k is exemplary , as i t 
s t a r t s f rom the de ta i l s a n d advances t o w a r d s 
general iza t ion, a n d t h e la t te r is bu i l t on a 
f i r m basis and can b e applied in p r ac t i ce . 
T h e text is exce l l en t ly completed b y 55 
f i g u r e s , the m a j o r i t y of which are g e n u i n e 
p h o t o s il lustrating t h e condit ions and r e su l t s 
of the e x p e r i m e n t s . Among t he l i t e ra ry sources 
177 w o r k s a re listed, mos t ly ci t ing repor ts 
on e x p e r i m e n t s carried on a t the Püspök-
ladány S t a t i o n , bu t beside t h e m references 
are m a d e t o Hungar i an a n d fore ign publica-
tions on t h e subject . 
To s u m u p , it can be es tabl i shed t h a t the 
book compi led by B. T ó t h a n d his collabo-
ra tors is a usefu l guide for all those dealing 
with t h e p rob l em of p lan t ing trees on salt-
af fec ted a reas . I t covers a successful period 
of a l m o s t f i f t y years , t h u s represent ing a 
va luab le w o r k of science h i s t o r y as well. 
F ina l ly , by summariz ing t h e H u n g a r i a n 
results , t h e au thors have ga ined scientific 
and p r ac t i c a l dist inction n o t only a t home 
b u t also a b r o a d . 
P . S T E F A N O V I T S 
Nucleic Acids and Proteins in Higher Plants 
(Ed. G. F. FARKAS), A k a d é m i a i Kiadó, 
B u d a p e s t , 1973. 
This v o l u m e , the 13th in t h e series Sympo-
sia Biologica Hungarica , con t a in s the contr i-
but ions (all delivered and p r i n t e d in English) 
by 37 a u t h o r s f rom 16 count r ies , a t a very 
successful Sympos ium held a t t he Biological 
Besearch I n s t i t u t e in T i h a n y , H u n g a r y , 
f rom S e p t e m b e r 2 to 4, 1971. 
The r e a s o n for organizing th i s Sympos ium 
was t h e recogni t ion of t he need to sum u p 
our p r e s e n t knowledge on p l a n t nucleic 
acids a n d proteins f rom as m a n y aspects 
as possible . The rapid progress in the s t udy 
of nucle ic acid and pro te in metabol i sm 111 
p r o k a r y o t e s dur ing the pa s t decade has lately 
had a considerable i m p a c t on the experi-
m e n t a l a p p r o a c h of the s a m e problem wi th 
e u k a r y o t e s as exper imenta l objec ts . I t was 
felt t h a t t h e t ime had come to survey t he 
results o b t a i n e d so fa r and t o p inpoin t those 
aspects of the "nucleic acid and pro te in 
p r o b l e m " which are c o m m o n in b o t h pro-
k a r y o t e s , a n d eukaryotes as well as those 
which a re specific for p l an t s . As seen f r o m 
the l is t of par t ic ipants (wi th fu l l addresses, 
9—11), t h e a t t e n d a n t s r ep resen ted most of 
the i n t r i gu ing and up- to -da te f ields of p lan t 
nucleic acid and protein research . 
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D u r i n g t he Sympos ium the following 
topics were dealt w i t h ; Section I, P l a n t 
nucleic ac ids (15—111); Section II , P ro te in 
synthes is in p lants (115—189); Section I I I , 
Nucleic acid and pro te in synthesis in cell 
part icles (193—282); Sect ion IV, H o r m o n a l 
control of nucleic acid a n d prote in synthes is 
(285—334); Section Y, Nucleic acids a n d 
prote ins in p lan t deve lopmen t (337—372). 
In Sec t ion I pa r t of t h e lectures covered 
d i f fe ren t aspec ts of t r a n s c r i p t i o n and p a r t 
of t h e m t h e s t ruc tu ra l a n d func t i ona l charac-
ter izat ion of D N A and R N A , including p l a n t 
viral R N A . 
R. J u l i e n and Y. G u i t t o n (Pe rp ignan , 
France) h a v e shown t h a t in the r ap id ly 
labelled D N A - R N A complex of radish seed-
lings t he D N A component exh ib i t s a special 
s t r uc tu r e which differs f r o m t h a t of b u l k 
DNA. Th i s special DNA h a s dC rich sect ions 
and ut i l izes ur idine as a p recu r so r , in con t r a s t 
to the b u l k D N A which incorpora tes t h y m i -
dine. J . L. K e y (Athens, Georgia , U.S.A.) ha s 
presented evidence for t h e occurrence of 
a t least t w o dis t inct types of short- t ime label-
led, AMP-r i ch RNAs ( D - R N A , DNA-like 
R N A : T B - R N A , tenaceously bound RNA) of 
soybean. T h e exper imenta l r e su l t s are com-
patible wi th t h e hypothesis t h a t D - R N A , 
maybe m R N A a n d T B - R N A , m a y derive 
f rom the nuc l ea r f ract ion of p l a n t s . B. B. 
Biswas ( C a l c u t t a , India) a n d co-workers 
reported on t h e isolation of t w o R N A poly-
merases (I a n d I I ) and several p ro t e in frac-
t ions (А, В a n d C) f rom t h e chromosomal 
acidic (non-h i s tone proteins of coconut 
endosperm nucle i . R N A p o l y m e r a s e I has 
been charac te r ized in detail . F a c t o r В has 
been impl ica ted as the in i t i a t ion fac tor and 
fac tor С seemed to facil i tate t h e release of 
synthesized R N A from the D N A template . 
J . M. Bové (Bordeaux, F r a n c e ) and co-
workers, in fol lowing up their s tud ie s on tur-
n ip yellow, mosa ic v i rus -RNA synthes is in 
the plastids, r e p o r t e d the pa r t i a l pur i f icat ion 
of a virus-specific D N A - i n d e p e n d e n t enzyme-
template complex . A. Kovoor a n d D. Melet 
(Paris, F r a n c e ) have shown t h a t growth 
induction by a u x i n in expiants of Jerusa lem 
art ichoke t i ssue is accompanied b y a modi-
f ica t ion in t h e reassociation k ine t i c s of the 
DNA. The f i r s t s teps in tack l ing a certainly 
difficult b u t hopeful ly r eward ing problem, 
the me thy la t ion of nucleic acids b y higher 
plants , have been t aken by M. Abee ls (Leuven, 
Belgium) and co-workers. This is a p a r excel-
lence a t t e m p t to apply to e u k a r y o t e s the 
results of s tud ies on p rokaryo tes a n d bacte-
riophages (role of modif ica t ion , restrict ion 
phenomena) . T h e authors d e m o n s t r a t e d the 
presence of t R N A and DNA me thy la se s in 
p lants and hypothes ized on t h e possible 
implication of t h e modif icat ion of t R N A and 
DNA in cell d i f fe ren t ia t ion and development . 
Two papers on the methodological aspects 
of plant nucleic acid research conc luded this 
section. One was b y D. B. D u n n and I. H. 
Flack Norwich , England) on t h e use of 
bentoni te in t h e isolation of t R N A from 
p lan t leaves, a n d the other one b y F . Soly-
mosy (Szeged, H u n g a r y ) and co-workers on 
t he appl icat ion of diethyl p y r o c a r b o n a t e in 
s tudying the secondary s t r u c t u r e of DNA. 
In Section I I a number of va r ious ap-
proaches to s t u d y t he control a n d regula t ion of 
protein b iosynthes is in plants were presented. 
P . Schopfer (F re ibu rg , G F R ) was concerned 
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w i t h the molecular mechanism of P f r -
m e d i a t e d enzyme regu la t ion . P f p the ac t i ve 
spec ies of the p h y t o c h r o m e system, is a n 
e f f e c t o r of apparent i n d u c t i o n and repress ion 
of e n z y m e synthesis. As shown in the l ec tu re , 
t h e induc t ion of pheny la l an ine ammon ia lya se 
b y P f r is the result of de novo enzyme syn-
thes i s . Whereas the P f r - m e d i a t e d i n d u c t i o n 
of a m y l a s e and glycolic acid oxidase a c t i v i t y 
is a reversible process, involving the f u n c t i o n -
ing of short-lived m R N A (pho tomodula t ion ) , 
t h a t of peroxidase a c t i v i t y (in the co ty le -
d o n s ) is a vir tually irreversible process, in-
v o l v i n g the presence of a t least one s t a b l e 
i n t e r m e d i a t e ( t r a n s m i t t e r ) in the me tabo l i c 
c h a i n between P f r a n d peroxidase syn thes i s 
(pho tode te rmina t ion ) . G. R. S tewar t (Man-
c h e s t e r , England) r e p o r t e d on the e n d - p r o d -
u c t repression of n i t r a t e reductase in Lemna 
minor L. Ammonia a n d asparagine were 
s h o w n to act at the ce l lu lar level r a t h e r t h a n 
b y inhibit ing n i t r a t e accumula t ion . T h e 
poss ib le role of non -p ro t e in amino ac ids in 
cont ro l l ing amino ac id a n d protein syn thes i s 
r a t h e r t han being m e r e l y unusual s e c o n d a r y 
p r o d u c t s , was s t ressed b y L. Fowden (Lon-
d o n , England) and co-workers . The ro le of 
A T P sulphurylase in t h e biosynthesis of 
c y s t e i n e in higher p l a n t s was studied b y J . W . 
A n d e r s o n and W. H . S h a w (Victoria, A u s t r a -
l ia) . A T P sulphurylase , t he enzyme c a t a l y z -
ing t he synthesis of adenosine 5 ' - su lpha to -
p h o s p h a t e , an i n t e r m e d i a t e in the i nco rpo ra -
t i o n of su lpha te - su lphur into cysteine, was 
p u r i f i e d lOOOfold a n d shown to be ab le t o 
u s e selenate ins tead of su lphate as an a l te r -
n a t i v e substrate . T h i s makes the syn thes i s 
of se lenium analogues of cysteine and m e t h i o -
n i n e possible. This f i n d i n g is of i m p o r t a n c e 
w i t h respect to t he me tabo l i sm of se len ium-
a c c u m u l a t o r species. 
T h e regulation of p ro te in synthesis a t t he 
t rans la t iona l level w a s also dealt w i t h in 
severa l lectures. G. B u r k a r d (S t r a sbourg , 
F r a n c e ) and co-workers described some speci-
f ic t R N A species in b e a n which are f o u n d in 
t h e chloroplasts b u t n o t in the c y t o p l a s m . 
T h e s e t R N A s are aminoacy la ted o n l y b y 
chloroplas t enzyme prepara t ions a n d are 
preferent ia l ly syn thes ized upon the e x p o s u r e 
of da rk -grown p lants to l ight . I n connection 
with p o l y p e p t i d e chain e longat ion A. B. 
Legocki ( P o z n a n . Po land) described an 
improved m e t h o d for the pu r i f i ca t ion of two 
elongation f a c t o r s (T I, b i n d i n g enzyme and 
T I I , t r ans locase ) f rom w h e a t ge rm and pre-
sented s o m e propert ies of t h e enzymatic 
binding r e a c t i o n in a poly-U-di rec ted system. 
From the i r s tudies on t h e poly-U-directed 
synthesis of po lypheny la lan ine in a wheat 
embryo s y s t e m G. A. Lanzan i (Milano, I ta ly) 
and co-workers advanced t h e hypothesis 
t ha t in t h e a b o v e system in i t i a t ion is operated 
by u n c h a r g e d t B N A P h e . U n c h a r g e d t R N A m e t 
inhibits po lypheny la lan ine syn thes i s probably 
by compe t ing for the s a m e site, and phe-
t R N A s y n t h e t a s e inhibi ts t h i s process by 
completely charg ing and con t inuous ly recharg-
ing t R N A p h e , thereby e l imina t ing the un-
charged t R N A p h e . 
In Sec t ion I I I most r e p o r t s were on the 
role of r i bosomes and ch loroplas t s in protein 
synthesis. Much less was sa id about nuclei 
and even less about mi tochondr i a . U. E . 
Loening (Ed inbu rgh , Sco t l and ) and co-
workers c o m p a r e d the p a t h w a y s of proces-
sing r R N A in leaves and r o o t s of pea. They 
found t h a t t he r e is a t rue d i f fe rence in molec-
ular we igh t between the p recursor of r R N A 
synthesized in the leaf a n d t h a t in the roo t . 
It is sugges ted t h a t the d i f fe rence is due en-
tirely t o a small amoun t ( m . w t . about 0.2 
million) of excess BNA a t one end of the mole-
cule in t h e roo t . Possible a l t e r n a t i v e explana-
tions fo r t h i s phenomenon a t the t ranscr ip-
tional level are offered. T h e same topic, i .e. 
processing of r R N A was s t u d i e d by U. Seitz 
and Ursu la Seitz (Tübingen, G F B ) bu t f r o m 
a d i f f e ren t angle. They fo l lowed the appear -
ance of r a p i d l y labelled h igh- molecular weight 
R N A s in t h e purified nuc lea r and r ibosomal 
f rac t ions of parsley cells in cu l tu re , and deter-
mined t h e i r molecular we igh t s . They f o u n d , 
most in te res t ing ly , t h a t t h e 25S R N A 
appeared m o r e slowly in t h e cytoplasm t h a n 
the 18S R N A . О. Ciferri ( P a v i a , I ta ly) sum-
marized t h e present knowledge on r ibosome 
specificity in protein syn thes i s in vitro. T h e 
results p re sen ted suppor t t h e general belief 
t h a t mi tochondr i a and chloroplas ts are of 
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p r o k a r y o t e origin. There is, however, one 
in te res t ing point to note , n a m e l y , t h a t mi to-
chondr ia l prote in synthes is appears to be 
contro l led b y the nucleus a t b o t h the t r a n -
scr ip t ional a n d t r ans la t iona l levels (experi-
men t s w i t h yeas t ) . 
F . P a r e n t i (Bari , I t a l y ) and co-workers 
concluded f r o m their s tud ies on the inhibi-
t ion b y ac t inomycin D of t h e l ight- t r iggered 
po lysome fo rmat ion invo lv ing cytoplasmic 
monosomes , t h a t this t y p e of polysome for -
ma t ion depends on t he presence of a newly 
fo rmed m B N A with a low tu rnover r a t e . 
S t r u c t u r a l a n d methological aspects of s t u d y -
ing p l a n t r ibosomes were presented b y S. 
Zalik ( E d m o n t o n , Alber ta , Canada) and co-
workers a n d by N. A. Gumi levskaya et al . 
(Moscow, TJSSB). The f o r m e r described t h e 
use of sucrose- grad ien t cen t r i fuga t ion in 
zonal r o t o r s for the sepa ra t ion of cy top lasmic 
and ch lo rop las t r ibosomes as well as the i r 
subun i t s . A successful reassociat ion of t h e 
r ibosome subun i t s was also reported. T h e 
Buss ian g roup compared some physical chem-
ical p rope r t i e s of r ibosomes f rom dry pea 
seeds, co ty ledons of ge rmina t i ng pea seeds 
and pea seedlings. Po lyac ry lamide gel electro-
phore t i c p a t t e r n s of t he 80S ribosomes a n d 
their 60S a n d 40S subuni t s were also presen ted . 
I n t h e chloroplast f ie ld B. Wollgiehn 
(Halle, G D B ) reported on B N A synthesis in 
isolated chloroplasts a n d described some 
e x p e r i m e n t s on the charac te r i za t ion of B N A 
po lymerase f rom chloroplas ts , on the de ter -
mina t ion of the size of B N A synthesized in 
vi t ro a n d on the action of inhib i tors on B N A 
synthes i s in isolated chloroplasts . In B. 
P a r t h i e r ' s (Halle, G D B ) con t r ibu t ion the use 
of d i f f e r en t inhibitors was described for t h e 
d e t e r m i n a t i o n of the si tes of synthesis of 
ch loroplas t proteins. In connection wi th a 
special p rob lem, namely infect ion of p l a n t s 
by ob l iga te parasi tes, H . Oku ( O k a y a m a , 
J a p a n ) a n d co-workers h a v e shown t h a t in 
bar ley p l an t s , upon in fec t ion with powdery 
mildew (Erys iphe graminis f. spec, hordei), 
B N A synthes i s in ch loroplas t s is ac t iva ted 
wi th in 24 hours a f te r inocula t ion. Chloro-
plast a n d mitochondr ia l D N A in pea seedlings 
was s t u d i e d by M. S. Od in t sova and M. S. 
Tur ischeva (Moscow, USSB), u s ing electron 
microscopy a n d isopycnic dens i ty gradient 
cen t r i fuga t ion . They found t h a t in b o t h these 
organelles the D N A was linear in con t r a s t to 
an imal mi tochondr i a in which D N A is known 
to be circular. 
The only l ec tu re devoted especial ly to 
p lan t nuclei was t h a t of C. M. D u f f u s (Edin-
burgh , Scot land) . She descr ibed in much 
detai l and in a highly en joyab le m a n n e r a 
very useful m e t h o d of isolating endosperm 
nuclei f r o m i m m a t u r e barley. 
In Section IV on the h o r m o n a l control of 
nucleic acid a n d prote in syn thes i s t he f i rs t 
paper was b y L. S. Dure (Athens , Georgia, 
USA). On t he bas is of the ac t ion of actino-
mycin D and abscisic acid on t he act iv i t ies of 
two germina t ion enzymes, c a rboxypep t i da se 
and isocitr i tase, developmenta l e v e n t s dur ing 
embryogenesis a n d germinat ion a t b o t h the 
t ranscr ip t ional a n d t rans la t iona l levels were 
suggested. G. L. Fa rkas (Szeged, H u n g a r y ) 
and co-workers h a v e shown t h a t k ine t in and 
abscisic acid b o t h act on only one (a relat ive 
pur ine specific) nuclease among several nu-
cleases present in t he Avena leaf . I t was sug-
gested t h a t t h i s very specific r e sponse could 
be used as an excellent sys tem for s tudy ing 
the mechan i sm of enzyme regu la t ion in 
plants . L. D. Done (Macomb, I l l inois , USA) 
reviewed t he l i t e ra tu re on t he e n v i r o n m e n t a l 
and chemical cont ro l of B N A b r e a k d o w n in 
leaves. A ve ry original f ind ing was repor ted 
by I. Sziráki a n d Z. Király ( B u d a p e s t , Hun-
gary). They demons t r a t ed t h a t a pyr imid ine 
derivat ive, 6 -me thy l uracil, was ac t i ve in six 
d i f ferent b ioassays for cy tok in in , including 
t issue cu l ture a n d shoot t ip c u l t u r e tes ts . 
This compound can thus be r e g a r d e d as a 
typical cy tok in in . In the n e x t lec ture the 
in te r re la t ionship between a u x i n con ten t , 
BNase ac t iv i ty a n d B N A c o n t e n t in lentil 
roots was ana lyzed by P. E. P i le t (Lausanne , 
Switzerland). H e found an inverse relat ion-
ship between B N a s e act ivi ty a n d B N A con-
t e n t in d i f fe ren t pa r t s of the roo t . U p o n the 
admin i s t r a t ion of /S-naphthyl-acet ic acid 
BNase ac t iv i ty decreased, whereas B N A con-
t e n t was h igher t h a n in compara t i ve controls. 
By adding i sopropyl -N-phenyl c a r b a m a t e , 
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t h e aux in level decreased , RNase was act i-
v a t e d and the a m o u n t of endogenous R N A 
decreased . The s t i m u l a t o r y effect of indole-
a c e t i c acid on R N A synthes is in lentil roo t s 
h a s been analyzed in a n elegant way b y P . 
P e n o n (Marseille, F r a n c e ) . He has shown t h a t 
a s h o r t t r e a tmen t of lent i l roots w i t h t he 
h o r m o n e leads to a n increase in the a m o u n t 
of nuc lea r ur idine-r ich R N A , whereas a pro-
l o n g e d t r ea tment causes an increase in ade-
n ine- r ich RNA con ta in ing polysomic. m R N A . 
T h e possible role of t h e former in t he regu la -
t i o n of gene express ion was discussed. 
T h e l imitat ions of ou r present knowledge 
of t h e role of nucleic acids and p ro t e in s in 
p l a n t development a r e well d o c u m e n t e d b y 
t h e heterogenei ty a n d lack of central c o n c e p t 
in t h e lectures p r e s e n t e d in Section V. 
T h e role of nucleic acids and nuc leo t ides 
in t h e control of p l a n t deve lopment was 
r e v i e w e d and d o c u m e n t e d with some exper i -
m e n t a l data by E . G. Brown (Swansea , 
Wales ) . R. F. L y n d o n (Ed inburgh , Sco t l and ) 
m a d e the in teres t ing observat ion t h a t t h e 
s lowly dividing cells ( t he central zone) a t t he 
s u m m i t of the shoot a p e x of pea i nco rpo ra t e 
3 H - u r i d i n e more r a p i d l y and 3 H - t h y m i d i n e 
m o r e slowly t h a n t h e fas te r dividing cells 
e lsewhere in the ap ica l meris tem. I n these 
e x p e r i m e n t s the incorpora t ion of label led 
u r i d i n e and labelled t h y m i d i n e was t a k e n as 
a measu re of R N A a n d D N A synthes is , re-
spec t ive ly . M. A. S t a h m a n and D. M. D e m o r e s t 
(Madison , Wisconsin, USA) have shown t h a t 
u p o n inoculation of p l a n t s with selected vi-
ruses , bacteria and f u n g i peroxid ase a c t i v i t y 
increases and o f t en n e w peroxid ase i sozymes 
a p p e a r . I t was sugges ted t h a t the pe rox idase -
o x i d a t i o n p roduc t s of indole-3-acetic acid 
or phenols might a c t i v a t e genomes to inc rease 
t h e synthesis of p r o t e i n s and r ibosomes. Th i s 
Sec t ion was concluded b y the lecture of Т . ap 
R e s s (Cambridge, E n g l a n d ) and co-workers 
w h o reported changes in the e n z y m e s of 
c a r b o h y d r a t e ox ida t i on during the d i f fe ren-
t i a t i o n of the roo t of Pisum sativum. T h e i r 
f i nd ings are compa t ib le with the h y p o t h e s i s 
t h a t t he variat ion f o u n d in the a m o u n t s of 
e n z y m e s determines t h e cells' c a p a c i t y to 
p r o v i d e the N A D P H 2 requi red for b i o s y n t h e -
sis dur ing t h e d i f ferent ia t ion of the root . 
As c a n be seen f rom the resul t s presented 
during t h e Symposium t h e exper iments 
repor ted covered a very considerable pa r t of 
modern p l a n t biochemistry . T h e lively dis-
cussions, u n f o r t u n a t e l y miss ing f r o m the 
present v o l u m e , greatly con t r i bu t ed to t he 
high s t a n d a r d of this very successful Sympo-
sium. 
F . S O L Y M O S Y 
GY. MÁNDY: Pflanzenziichtung kurz und bün-
dig. Y E B Deutscher Landwi r t scha f t sve r l ag , 
Akadémia i K iadó , Be r l in—Budapes t , 1970. 
The w o r k is a clearly a r ranged manua l -
form book of a size of 336 pages . The excellent 
t r ans l a t ion is the work of Sándor Országh. 
A f t e r a shor t exp lana t ion of genetic con-
cepts t h e a u t h o r deals wi th 66 crop species i n 
tables la id o u t uni formly . T h e species are 
d i s t r i bu t ed in to nine m a i n groups according 
to the fo l lowing: 
Cereals: w h e a t , rye, oat , ba r l ey , maize. 
Legumes: p ea , bean, lenti l , soybean, b road 
bean , w h i t e lupine, yel low lupine, chick-
ling v e t c h . 
Root crops : p o t a t o , t o p i n a m b u r , beet , ca r ro t , 
ch icory . 
Oil plants: r ape , tu rn ip , p o p p y , sunflower, 
wh i t e m u s t a r d . 
Industrial plants: common tobacco , coarse 
tobacco , hop , hemp, f l a x . 
Papilionaceous fodder plants: alfalfa, red 
clover, wh i t e clover, c r imson clover, b i rd ' s 
foot t refoi l , bokha ra clover, saintfoin, 
c o m m o n vetch , hairy v e t c h , H u n g a r i a n 
v e t c h . 
Grasses: t i m o t h y , perennial ryegrass , I t a l ian 
ryegrass , meadow fox ta i l , agrostis, onion 
couch, cocksfoot grass, m e a d o w fescue, 
red fescue , common m e a d o w grass, golden 
oa t grass , crested dog 's ta i l , Hunga r i an 
b r o m e , wheat-grass , canary-grass . 
Other fodder grasses: f ox ta i l millet, S u d a n 
grass . 
Vegetables : cabbage, red bee t , parsley, celery, 
rad ish , onion, tomato , cucumber , le t tuce, 
sp inach , asparagus . 
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The au thor discusses the most r e c e n t 
knowledge of the va r ious species in the f o r m 
of t ab le s according to t he following aspec t s : 
or iginal f o r m ; cent re of origin; n u m b e r of 
ch romosomes ; ch romosome aberra t ions; cu l t i -
v a t i o n in the world, in Europe and in t h e 
G e r m a n Democra t ic Repub l i c ; related species 
in Cent ra l Eu rope ; interspecific crosses; 
in te rgener ic crosses, t ime of flowering; b loom-
ing d e m a n d ; b looming process; du ra t ion of 
f lower ing , f lowering g rad ien t ; me thod of 
pol l ina t ion; fer t i l iza t ion: effect of inbreed-
ing; emascula t ion ; isola t ion; inher i tance of 
charac ter i s t ics ; m u t a t i o n s ; breeding goals ; 
m e t h o d of selection; breeding method; l i ter -
a tu re . 
The d a t a on f lower ing biology as well as 
a compi la t ion of t he mos t impor tan t wor ld-
a n d H u n g a r i a n l i t e r a t u r e are especial ly 
va luab le . The l a t t e r includes works on H u n -
gar i an cu l t iva ted p lan t s . 
The excellent summar iz ing manua l p u b -
lished in a language spoken in most p a r t s of 
t h e world not only provides long-needed 
i n f o r m a t i o n for breeders , genetists, agro-
b o t a n i s t s and prac t i se rs of agriculture, b u t 
olso makes the un ive rs i ty educat ion of agri-
cul tur is ts a n d biologists easier . I t is a pi ty 
t h a t the work does not discuss t h e most im-
p o r t a n t f r u i t - , o rnamenta l - a n d medicinal 
p lan t species. Nevertheless , i t p rov ides a 
thorough a n d up- to-da te i n f o r m a t i o n on t he 
most i m p o r t a n t species of c u l t i v a t e d plants . 
L . G Y . SZABÓ 
D . P A R K I N S O N , T . R . G . G R A Y , S . T . W I L -
HAMS: Methods for studying the ecology of soil 
micro-organisms. I n t e r n a t i o n a l Biological 
P r o g r a m m e , 7 Marylebone R o a d , London 
NW1, Blackwel l Scientif ic Publ ica t ions , 
Oxford a n d Ed inbu rgh , 1971. 
This book is No. 19 in t h e series of the 
I n t e r n a t i o n a l Biological P r o g r a m m e ( IBP) 
s ta r ted in 1964. Two o the rs h a v e a l ready 
appeared , No. 18 Methods of s t u d y in quan-
t i t a t ive soil ecology: popu la t ion , product ion 
and energy f low, edited by J . Phi l l ipson spon-
sored by t h e Terrestr ial P r o d u c t i v i t y Section 
(PT), and No. 15 A manual fo r t h e pract ical 
s tudy of roo t -nodule bacter ia ed i t ed by J . M. 
Vincent , sponsored by the P r o d u c t i o n Proc-
esses Sect ion ( P P ) and a t h i r d one which is 
under publ ica t ion : Bacteria of f resh- water 
ecosystems, all concerning t h e ecology of 
microorganisms. 
The g rea t and inevitable a d v a n c e of ecol-
ogy especially in the last one or two decades 
and the tendenc ies of its f u t u r e deve lopment 
equally re inforce the necessi ty of having 
such methodological publ ica t ions . These help 
in the inves t iga t ions of the n a t u r a l ecosystem 
— in our case — the microbiological s tudy of 
soil ecosys tems. 
The necess i ty and great impor t ance of 
these k inds of works have b e e n realized by 
the I B P b y the i r t imely a p p e a r a n c e . 
The h a n d b o o k reviewed h e r e is the f i rs t 
of its k ind, br inging together t h e old bu t well-
t r ied microbiological methods w i t h the latest 
ones on soil ecosystems, t h e r e b y meeting a 
great d e m a n d in this field. I t is a comprehen-
sive guide to microbial écologiste who can 
get va luab le in format ion on problems of 
me thod a t t he present s tage of knowledge. 
According to our opinion, th i s manua l 
will be use fu l no t only to resea rchers who are 
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new t o soil microbiology o r p roduc t ion ecol-
ogy, b u t to exper ienced worke r s too, m a k i n g 
su rvey easier. Moreover , i t will be most h e l p -
fu l to t h e specialist w o r k i n g in unde rdeve l -
oped ő r l ess developed c o u n t r i e s and places a n d 
also it could be a bas ic h a n d b o o k for specia l 
microbiological courses a n d teaching. 
T h e s e are p r o m o t e d b y t h e fact t h a t i t is 
w r i t t e n in a flowing c lea r s tyle, is t h o r o u g h 
w i t h o u t too much e l a b o r a t i o n , with p rec i se 
wel l -def ined expressions a n d is easily c o m p r e -
h e n d a b l e to readers f r o m n o t - English s p e a k -
ing t e r r i to r i es too. 
I t is also a good b a s i s for enlarging in 
f u t u r e edi t ions. H a v i n g su rveys , compar i sons 
a n d cr i t ic isms, it will s t i m u l a t e soil m ic ro -
biologis ts to modify a n d i m p r o v e the m e t h o d s 
w r i t t e n down in it and p e r h a p s f ind new ones . 
T h e de ta i l ed c lass i f icat ion of its topics w h i c h 
enab les ge t t ing quick i n f o r m a t i o n , we t h i n k 
is abso lu t e ly ind i spensab le in a work of t h i s 
k ind . 
T h e handbook has 116 pages with 159 + 
27 ( in c h a p t e r 8) c i t a t i ons a n d 8 i l lus t ra t ions . 
I t is d iv ided into 9 c h a p t e r s , 38 s u b c h a p t e r s , 
and m a n y top ics following each o ther in 
logical s equence . 
The f i r s t is t h e Object ives discussing here 
the d i f f icu l t i es of this sub j ec t too . Besides 
this , a lmos t all chap te r s have a n i n t roduc t ion 
which is v e r y use fu l for t he r i g h t u n d e r s t a n d -
ing and e v a l u a t i o n of the m e t h o d s described 
in t hem. 
The i m p a r t i a l criticism based on an excel-
lent p ro fess iona l pract ice of t h e edi tors , fea-
tures t h e descr ip t ions of m e t h o d s (e.g. soil 
s ter i l izat ion, t h e uses and l imi ta t ions , ad-
van tages a n d hand icaps of s t e a m , me thy l bro-
mide s te r i l i za t ion , g a m m a i r r ad ia t ion) , leav-
ing the choice to t he readers . 
The second chap te r , t he H a b i t a t , gives a 
detai led de sc r ip t i on on the select ion of site, 
sampling a r e a s and e n v i r o n m e n t a l fac tors 
(soil, b iot ic a n d meteorological ones) . 
Sampl ing , t h e most i m p o r t a n t basic pro-
cedure, also h a s a separa te c h a p t e r on the 
collection of samples f r o m t h e field, t he 
sampling u n i t s , s ta t is t ical p rocedu re s and 
general p r inc ip l e s of sampl ing . 
For m o r e i n f o r m a t i o n on t h e fo rm, loca-
tion and g r o w t h p a t t e r n of microorganisms , 
microscopic t echn iques are descr ibed in t he 
chapte r on D e t e r m i n a t i o n of t h e fo rm and 
a r r a n g e m e n t of microorganisms in t he soil: 
direct e x a m i n a t i o n of soil par t ic les (light- and 
electron mic roscopy) and t h e soil profi le ; 
soil sec t ion ing ( technique fo r soil and leaf 
l i t t e r ) ; con tac t m e t h o d s (bur ied;s l ide technique 
and impres s ion technique) ; e x a m i n a t i o n of 
roo t -microbe in te rac t ions ( t he F a r a e u s slide 
technique a n d roo t -obse rva t ion boxes) . 
U n d e r t h e heading of I so l a t i on of micro-
organisms t h e r e is a descr ipt ion of the direct 
me thods ( fo r f u n g i and b a c t e r i a and other 
direct m e t h o d s of isolation), f u r t h e r the indi-
rect m e t h o d s of isolation (p l an t i ng of u n t r e a t -
ed and p r e t r e a t e d samples). 
Very e x c i t i n g problems are discussed in 
the fo l lowing chap te r s f r o m produc t ion-b io-
logical, ecological and soil-microbiological 
points of v i e w , namely the b i o m a s s measure-
ments : exp res s ion of b iomass (conversion of 
cell and spore counts , and mycel ia l lengths , as 
well as t h e p rob lems in t h e appl ica t ion of 
techniques f o r soil biomass de t e rmina t ions ) ; 
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t h e s u b c h a p t e r oil m e a s u r e m e n t and count ing 
con ta ins a description of t he agar f i lm tech-
n ique , s tained smears, d i lut ion- p la te coun t , 
ex t inc t ion-d i lu t ion m e t h o d ; par t ia l sterili-
za t ion—reinocula t ion m e t h o d and the less 
k n o w n chemical es t imat ions are also recorded 
here . 
The seventh chap t e r deals wi th a ques t ion 
for which a be t te r solut ion is great ly desired, 
n o t only by soil microbiologists , t h a t is t h e 
de t e rmina t i on of microbia l ac t iv i ty in t h e 
soil. Here the m e t h o d s k n o w n by t ra ined 
microbiologists are l is ted and thei r f a u l t s 
a n d insufficiencies are po in ted ou t : the 
m e a s u r e m e n t of me tabo l i c ac t iv i ty (field and 
l abo ra to ry methods for measur ing gas ex-
change , enzyme-assay me thods , t h e r m a l 
m e a s u r e m e n t s etc.); m e a s u r e m e n t s of g rowth 
r a t e s (in sterile soil a n d in na tu ra l environ-
m e n t , as well as the de t e rmina t i on of compe-
t i t i ve saprophyt ic abi l i ty) . The subchap te r on 
t h e g rowth of microorganisms in model 
sy s t ems contains a concen t r a t ed descr ipt ion 
of soil steril ization, o t h e r pa r t i cu la te media , 
ar t i f ic ia l roots and con t inuous cul ture tech-
n iques and finally t h e inferent ia l assessment 
of ac t iv i ty . 
In t he chapter Iden t i f i ca t ion of soil orga-
n i sms a bibl iography is given for f u r t h e r 
i n f o r m a t i o n on t echn iques and diagnost ic 
p rocedures prepared for fung i , bac ter ia a n d 
ac t inomyce tes and f r o m a general po in t of 
v iew. 
T h e las t chapter is t h e Media for isolat ion 
of soil microorganisms. Here no t only t he 
sol idifying and selective agen t s are discussed, 
b u t t he p repara t ion m e t h o d of soil e x t r a c t 
med ia and description of 24 di f ferent med ia 
too . 
I t could be men t ioned as f a u l t s of t he 
w o r k : t he media (9.6) are no t w r i t t e n 
d o w n un i formly ; somet imes t he a u t h o r s 
are quoted a n d a t other t imes n o t (9.6.1): 
in other cases t h e p H , the k i n d a n d amount 
of water , t h e p e r cent of agar in t h e medium 
or even the t i m e and pressure (9.6.2), etc. are 
not ind ica ted ; or the head ing of chapter 
eight is I so la t ion of soil o rganisms when only 
da t a concern ing microorganisms are men-
tioned in i t . B u t , of course, t h e s e do not de-
crease the v a l u e of the book. 
However , in cont ras t to th is , t h e restricted 
size of the w o r k is not to i ts a d v a n t a g e , for 
the descr ip t ions of the m e t h o d s are some-
times too br ie f . I t is hard to u n d e r s t a n d why 
this is only a ha l f or nearly a t h i r d of the size 
of other h a n d b o o k s sponsored b y the I B P 
so far . A l t h o u g h references are given at the 
end, more de ta i l ed descriptions would be most 
desirable g iv ing more i n fo rma t ion and guid-
ance to the special is ts , especially t h e younger 
ones. 
A fau l t wh ich , however, c a n n o t be at t r ib-
u ted to the ed i to r s b u t to the p re sen t devel-
opmenta l s t age of soil microbiology is the 
inadequacy of t h e described m e t h o d s (e.g. 
microbiological ac t iv i ty of soils, etc.) . 
As i t is r e m a r k e d by the a u t h o r s too : the 
soil microbiologis ts are not y e t in a position 
to answer t h e quest ions r ega rd ing the ra te 
of microbial cell product ion in t h e soil and 
on the re la t ive r a t e s of metabol ic act ivi ty of 
d i f ferent c o m p o n e n t s of the soil microflora 
in soil m i c r o h a b i t a t s . 
In spite of t h e briefness of t h e handbook , 
the rapid a n d enormous deve lopmen t of soil 
ecology (and as regards the f u t u r e , hoping 
this for soil microbiological m e t h o d s too) we 
would e v a l u a t e th i s work in accordance with 
the foreword of t h e writer E. B. W o r t h i n g t o n : 
" I t will be used not only dur ing the 
remaining y e a r s of I B P b u t doub t l e s s for a 
considerable pe r iod t h e r e a f t e r . " 
M . K E C S K É S 
A 
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N A G Y - P O R P Á C Z Y В . 
K E Növényöröklés tan i és 
Nemesítési Tanszék , 
1118 B u d a p e s t , 
Ménesi ú t 44. 
Hungary 
P A U L A . K . 
D e p a r t m e n t of Botany, 
Universi ty of Calcutta, 
35 Bal lygunge Circular R o a d , 
Calcutta-19, 
India 
PÁL A. 
ATE F iz ika -Matemat ika T a n s z é k e , 
4001 Debrecen , 
Böszörményi ú t 138. 
Hungary 
P E T H E S E . 
SOTE Gyógynövény- és Drog i smere t i 
Tanszék, 
1085 B u d a p e s t , 
Üllői ú t 26, 
Hungary 
POPOV P . 
" K . M a l k o v " Agricultural 
Expe r imen ta l Stat ion, 
Sadovo, P l o v d i v district, 
Bulgaria 
POZSÁR В . I . 
Agrobotanika i Intézet , 
2766 Tápiószele , 
Hungary 
R A J K I S . 
MTA Mezőgazdasági K u t a t ó I n t é z e t e , 
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Univers i ty of I l l inois , 
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S R I V A S T A V A A . K . 
D e p a r t m e n t of B o t a n y , 
P u n j a b Agr icu l tura l Univers i ty , 
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SZABÓ L . G Y . 
K u t a t ó Állomás, 
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H u n g a r y 
T a h a I . 
D e p a r t m e n t of Microbiology, 
F a c u l t y of Agriculture, 
A la sha r Univers i ty , 
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E g y p t 
T A K Á C S T . 
E r d é s z e t i és Faipari E g y e t e m , 
Te rmőhe ly i smere t t an i T a n s z é k , 
9400 S o p r o n 1, 
P o s t a f i ó k 132, 
H u n g a r y 
T R A P P L . 
O P T O N Feintechnik G m b h , 
7082 Oberkochen , 
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C u m m i n g s Labora tory , 
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Ind ia 
V A R G A M . 
J A T E N ö v é n y t a n i T a n s z é k , 
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Táncs ics M. u. 2. 
H u n g a r y 
V E N T U R I G . 
I s t i t u t o di Agronomia Genera le 
F a c o l t a di Agraria, 
U n i v e r s i t a di Bologna, 
Bologna , 
I t a ly 
V E R S E G H Y K . 
TTM N ö v é n y t á r , 
1146 B u d a p e s t , 
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H u n g a r y 
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EUPHYTICA 
Netherlands Journal of Plant Breeding 
Lavickse Allee 166; Wageningen, The Nether lands . 
Vol. 22 (1973) (642 pages) contains 81 articles. Some are: 
Diploid po ta toes in muta t ion breeding, Evalua t ion of Solanum verrucosus, 
Some evidence for genetically controlled variat ion in photosynthet ic ra te 
of oil palm seedlings, Synthesis and sterility of Raphanobrassica, Es t imate 
of genotvpic value, Method of evaluating strawberry p lants as sources 
of field resistance to Phytophthora fragariae, Allopolvploidization of 
autopolvploids, Cross pollination in wheat, Interspecific hybrids between 
Brassica napus and B. campestris, Genetic variation in a large population 
of tomato varieties, A polycross pa t te rn formula, Linkage studies in 
Oryza, A model for incongruity in int imate par tner relationship, Engel-
brecht's view on the origin of cultivated plants , Brassica napocampestris, 
Anther cul ture in potato, Composites of pigeon pea, Selection for seed 
set in crosses of Avena sativa xA. abyssinica, Genetical studies of quan-
ti tative characters in peas. 
Published t h r e e times a year , in annual volumes of abou t 600 pages. 
Subscription vol. 23 (1974) 65 guilders (about $23) a year. 
Vols. 2 (1953) 21 (1972) a t 40 guilders per volume (about $14). Vol. 
22 (1973) a t 60 guilders (about $20). 
Vol. 1 (1952, reprinted) $12.50. 
Correspondence should be addressed to : 
Dr . A. C. Z E V E N , 
Insti tute of P lan t Breeding (I.v.P.) 
LAWICKSE A L L É E 166, W A G E N I N G E N 
T H E N E T H E R L A N D S . 
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HISTORY OF AGRICULTURE 
H I S T O R Y OF A G R I C U L T U R E provides t h e channel of commun ica t i on for a 
world wide ne twork of people in te res ted in establ ishing an agr icul tura l h is tor iography 
of a high s t a n d a r d of scholarship. I t aims t o i n t e g r a t e the research of historians of 
agr icul ture on an in te rna t iona l p lane and t h e r e b y to con t r ibu te t o w a r d s a b e t t e r 
u n d e r s t a n d i n g of the deve lopment of world wide agriculture. 
The jou rna l ' s f ield of in te res t embraces all epochs of ag r i cu l tu re , all a spec t s 
of agr icul tura l development a n d ac t iv i ty and agr icul tura l i n s t i t u t i ons in the who le 
range of the i r cul tural , scientific a n d social impl ica t ions . A u t h o r i t a t i v e and cons t ruc-
tively cri t ical book reviews of t he m o s t i m p o r t a n t books in the field of agr icul tura l h i s to ry 
are also inc luded. 
H I S T O R Y OF A G R I C U L T U R E also publ i shes informat ion concerning the m o s t 
i m p o r t a n t even t s of in t e rna t iona l agrico-historical ac t iv i ty . A special " N e w s and N o t e s " 
section i l lumina tes projec ts such as the es tab l i shment of new museums , agrico-historical 
ins t i tu tes a n d societies and t he proceedings of n a t i o n a l or i n t e rna t iona l congresses e tc . 
Cont r ibu t ions of original ar t icles whose conclusions have been r e a c h e d th rough a use 
of me thods , cri t icism and knowledge of modern agrico-historical r e sea rch are respect-
fully inv i ted . Contr ibutors of m a i n articles will receive twenty f ive r e p r i n t s free of cos t . 
Pa r t i cu la r s of t he cost of add i t iona l repr ints , if r equ i red will be sent be fo re publ ica t ion 
and orders for addi t ional r ep r in t s should be m a d e b y re turn . 
The j o u r n a l is publ ished q u a r t e r l y in the t h i r d week in F e b r u a r y , May, A u g u s t 
and N o v e m b e r . 
The subscr ipt ion r a t e is U. S. Dollars 25.00 a year in U. S. A. a n d Canada a n d 
£10.00 in E u r o p e and elsewhere. 
Manuscr ip t s , review copies of books and subscr ip t ion orders shou ld be addressed 
to K. K . R O Y ( P R I V A T E ) L T D . 55 Gar iaha t R o a d , P . O. Box 10210, Ca lcu t t a 19. I nd i a . 
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AN AGRICULTURAL TYPOLOGY 
OF CALIFORNIA 
by H. F. Gregor 
(Geography of World Agr icul ture 4) 
I t is character is t ic of Cal i fornia 's agr icul ture t h a t it t u r n s out more t h a n 250 
kinds of p roduce . The Californian farms, r ichest in capi ta l in the U.S.A. are 
highly specialized and t h e r e is also an i m p o r t a n t regional var ie ty in t h e agri-
culture of th i s s ta te , owing to its largely divergent geographical condi t ions . 
The author analyzes in de ta i l the eight f a rm- types prevai l ing in California, 
describes t he i r geographical conditions a n d system of product ion , as well as 
their socio-economic organizat ion. Final ly , he gives a summary abou t the 
regional s t r u c t u r e of and t h e changes in Californian agr icul ture . 
In English • Approx. 80 pages • Cloth 
— ISBN 963 05 0174 0 
A K A D É M I A I K I A D Ó 
Publishing House of the Hunga r i an A c a d e m y of Sciences 
B U D A P E S T 
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LAND SUPPLY AND INTERNATIONAL 
SPECIALIZATION IN AGRICULTURE 
by N. Csáki 
Geography of World Agriculture 3 
On the basis of the d a t a f rom several countries a round the globe 
representing various levels of development and land supply 
this s tudy analyses, and describes in mathematical models, nu-
merous correlations in agricultural foreign trade; a t t h e same time 
assistance is provided facilitating the recognition of regularities in 
international divisions of labour. 
In English • Approx. 100 pages • Clotli — ISBN 963 05 0172 4 
A K A D É M I A I K I A D Ó 
Publishing House of the Hungarian 
Academy of Sciences 
Budapest 
s о 
ACTA BOTANICA 
ACADEMIAE SCIENTIARUM HUNGARICAE 
Founded in 1954 
ACTA BOTANICA publishes original papers in the field of botany, including the 
disciplines of citology, organology, physiology, taxonomy, philogeny and phyto 
coenology. 1 
The treatises published in English, German, French or Russian are written by eminen 
scholars from Hungary and other countries. 
Contributions to all scientific periodicals of the Hungarian Academy of Science' 
are regularly abstracted or indexed in all international reference journals 
ACTA BOTANICA is published in two issues, making up a volume of some 400 to 
500 pages yearly. 
Size : 1 7 x 2 5 cm. 
Subscription rate per volume: US $32.00 
<SH 
AKADÉMIAI K I A D Ó 
Publishing House of the Hungar ian Academy of Sciences 
BUDAPEST 
A K A D É M I A I K I A D Ó 
H-1363 Budapest P. О. В. 24 
We should like to order . 
ACTA B O T A N I C A A C A D E M I A E S C I E N T I A R U M H U N G A R I C A E 
Q Subscription start ing with 
•date; . * . . • • . . . . 
Subscription ra te per volume: U S $32.00 
• Specimen copy (free of charge)  
Name On block letters):  
Address (in block letters):  
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P O L I S H A G R I C U L T U R E , F E A T U R E S , T Y P E S A N D R E G I O N S 
by J. Kostrowicki and R. Szczesny 
(Geography of World Agricul ture 1) 
This book gives a comprehensive picture of t he Polish agricul ture to -day , 
acquain t ing t h e reader at t h e same t ime wi th t he research methods applied 
in th is field of Polish agr icul ture-geography. The methods of invest igat ion 
described m a y successfully be employed in o ther countries too . 
In English • Approx. 160 pages • Cloth 
B I O C H E M I C A L AND ECOLOGICAL A S P E C T S O F P L A N T - P A R A S I T E 
R E L A T I O N S 
edited by Z. Király and L. Szalay-Marzsó 
Repr in ted f rom Acta Phytopathologica Academiae Scient iarum Hungar icae , 
Vol. 6, 1971) 
This volume presents the pape r s delivered a t the Symposium held on t he 
occasion of t h e 90th anniversary of the Hungar i an Research Ins t i t u t e for 
P l a n t Protec t ion , Budapes t , Sept . 28 —Oct. 1, 1970. The book contains four 
chap te r s : Deference Reactions of P lan t to Infec t ions ; Ecology of Pes ts ; New 
Approaches to Pes t Control and Systemat ic Fungicides and their Mechanism 
of Action 
In Engl ish • 425 pages • Cloth 
N U C L E I C ACIDS A N D P R O T E I N S I N H I G H E R P L A N T S 
edi ted b y G. L. Farkas 
(Symposia Biologica Hungar ica 13) 
T h e Symposium, t h e first in te rna t iona l meet ing of its kind, covered analyt ica l ' 
s t ruc tu ra l and metabol ic aspects of nucleic acids and proteins in higher p lants . 
Recen t f indings and developments in the synthesis and hormonal control of 
pro te ins and nucleic acids are discussed in detai l . Special a t t en t ion is being 
devoted to t he problem of nucleic acid and protein synthesis in cell particles 
a n d t o the role of nucleic acids and proteins in p lan t development . 
In English • Approx. 300 pages • Cloth 
A K A D É M I A I K I A D Ó 
Publishing House of t he Hunga r i an Academy of Sciences Budapes t 
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Automation 
of CAB Services 
The Commonwealth Agricultural Bureaux are introducing computer tech-
niques for the provision of speciaUst scientific information services for 
agricultural research workers. The new system will facilitate: 
(a) speedier journal production and earlier notice of papers, 
(b) the inclusion of improved indexes in each journal issue, 
(c) the search of the whole CAB da ta base to provide special 
ou tpu t s on selected topics, current awareness, personal and 
group services, anno ta ted bibliographies, etc., 
(d) the interchange of information with other major informa 
tion services in this field, 
(e) the supply of magnetic tapes. 
Some au tomated journal production will s ta r t in 1972 and fu r the r de-
tai ls will be announced in due course. 
Any enquiries should be addressed to: 
Systems Manager, 
Commonwealth Agricultural Bureaux, 
Farnham House, Farnham Royal, 
SLOUGH SL2 3BN, England. 
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PHYTOPATHOLOGISCHE 
ZEITSCHRIFT 
Begründet 1930 von Prof. Dr . E . SCHAFFNIT 
Unter Mitwirkung von 
Prof. Dr. E . BALDACCI, Ma i l and /Dr . G . L . FARKAS, Budapest /Prof . Dr . R. 
HEITEFUSS, Göttingen / Prof. Dr . N . HIRATSUKA, Tokyo / Prof. Dr . J. K O C H M A N N , 
Warschau / Oberreg.-Rat i. R. Dr . E . KÖHLER, Braunschweig / Prof. Dr. V . R Y Z K O V , 
Moskau / Prof. Dr. T. S . SADASIVAN, Madras / Prof. Dr. K . SILBERSCHMIDT, Säo 
Paulo/Prof . Dr . E . C. STAKMAN, St. Paul / P r o f . Dr. D. SUTIC, Belgrad 
Die PHYTOPATHOLOGISCHE ZEITSCHRIFT ist das internationale Sammel-
organ für die wichtigsten Arbeiten auf dem Gebiet der Phytopathologie. Ihr besonde-
res Streben ist : knappe, klare Fassung der Ergebnisse, also Vermeidung jeder Weit-
schweifigkeit in der Darstellung. Die Veröffentlichungen erscheinen in deutscher, 
englischer, italienischer oder französischer Sprache mit deutschen und englischen 
Zusammenfassungen. Für alle auf phytopathologischem Gebiet tätigen Forscher 
und phytopathologischen Institute für Agrikulturchemie, fü r landwirtschaftliche 
Versuchs- und Forschungsstationen, Pflanzenzüchter, Pflanzenphysiologen und den 
Baumschulfachmann gibt die Zeitschrift wertvolle und unentbehrliche Anregungen. 
— Die Herausgabe von Beiheften, die unter dem Titel „Acta Phytomedica" 
erscheinen sollen, wird vorbereitet! 
Erscheinungsweise: jährlich 12 Hefte, 4 Hefte bilden einen Band, jedes Heft umfaßt 
6 - 7 Druckbogen. Bezugspreis: je Band D M 1 7 6 , - . Das Abonnement verpflichtet 
zur Abnahme jeweils kompletter Bände. Einzelbezugspreis der Hefte außerhalb 
des Abonnements 10% teurer, also DM 48.40 
herausgegeben von den Professoren 
H . K E R N 
Zürich 
H . R I C H T E R 
Berlin-Dahlem 
P A U L P A R E Y I N B E R L I N U N D H A M B U R G 
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"Probleme agr icole" 
is a periodical of agricultural science and practice, 
published in Rumania as an organ of the Higher 
Council of Agriculture and destined to the specialists 
in agriculture with higher studies. 
The review publishes works concerning the problems of 
the development of the agricultural production (original 
researches, papers drawn up on the basis of experiments 
and of the scientific l i terature of speciality, achievements 
of the foremost agricultural units) in the fol lowing fields: 
economy and organization of the production, utilization 
of the land fund, plant melioration, agrotechnics, phyto-
technics, plant protection. The original works are accom-
panied by Russian, English, and French summaries. 
The review contains also the chronicles of certain impor-
tant scientific events and manifestations f rom Rumania 
and from abroad, and the reviews of works published 
in different countries. 
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C O M M O N W E A L T H BUREAU OF PLANT BREEDING A N D 
GENETICS DEPARTMENT OF APPLIED BIOLOGY, 
CAMBRIDGE, ENGLAND 
Information on all topics concerned with the improvement 
of economic plants and microorganisms, in particular the 
methods and achievements of crop breeding, field trials, 
new varieties and strains, genetics and cytology, is given 
regularly in the journal. 
PLANT BREEDING 
ABSTRACTS 
C O M P I L E D FROM W O R L D L ITERATURE 
Each volume contains over nine thousand abstracts f rom 
articles and reports in thirty to forty different languages, 
also reviews of new books and notices of new journals 
A N N U A L SUBSCRIPT ION: 
Rate to subscribers in Non-Contributing Countries £ 3 5 
($91.00) 
O r d e r through booksellers or 
C O M M O N W E A L T H A G R I C U L T U R A L B U R E A U X 
C E N T R A L SALS B R A N C H , F A R N H A M ROYAL, 
S L O U G H , E N G L A N D 
вз 
Weed abstracts 
Weed Abstracts is compiled from wor ld literature by the Weed 
Research Organization o f the Agricultural Research Council under 
the direction of J. D. Fryer and published every two months by the 
Commonwealth Agr icu l tura l Bureaux as one of thei r series of 
abstracl journals covering the major branches of agricultural 
science. The object of Weed Abstracts is to provide factual summaries 
and reports of the wor ld scientific and technical l i terature on weeds, 
weed control and all ied subjects as a means of enabl ing readers 
to keep abreast of current developments and to act as a concise 
source of reference. 
Editor W. L. Millen 
Abstractors P. J. Kemp, M. Labham, J. L. Mayall. 
Mrs. M. Young 
Indexer Miss C.R. Deans 
; ! •  л » 
All correspondence concerned with technical matters or with the 
contents of Weed Abstracts should be addressed to: 
Information Section, 
A . R. C. Weed Research Organization, 
Yarnton, Oxford , England. 
Al l correspondence concerned with subscriptions or sales should 
be addressed to the Commonwealth Agricultural Bureaux at the 
address given below. 
SUBSCRIPTION RATES 
As f rom 1972 the rate to subscribers in countries not contrib-
uting to C.A.B, will be £20.00 ($52.00). Rate to subscribers in 
Contr ibuting Countries £8.00 
This and other publications of the Commonwealth Agricultural 
Bureaux can be obtained through any major bookseller or directly 
from: 
CENTRAL SALES BRANCH, 
C O M M O N W E A L T H AGRICULTURAL 
BUREAUX, 
FARNHAM ROYAL, BUCKS, E N G L A N D 
C A N A D I A N 
J O U R N A L OF S O I L 
S C I E N C E 
The Agricul tural Institute of Canada, organized in 1920, publishes 
the Canadian Journals of Plant, Animal and Soil Science. 
These journals are devoted to the publication, in English 
and French, of the results of or iginal scientific research. 
The Canadian Journal of Soil Science is published 4 times yearly, 
these issues making up a volume of some 500 pages a 
year, size 24.7x16.5 cm. 
The publication charge payable by all authors is current ly set al 
$17 per printed page; however, free reprints are not 
provided. Price quotations for reprints are pro-
vided with the galley proofs, and reprints should be or-
dered when the proofs are returned to the Editorial 
Office. 
Manuscripts for publication and all correspondence should be ad-
dressed to the Editorial Office, Canadian Journal of Soil 
Science. 
Subscriptions outside Canada: individuals, $13.00, institutions 
$19.50 per year; single copies, $3.50. 
Editorial Office — Agricul tural Institute of Canada 
Suite 907, 151 Slater St., 
Ottawa, Ontar io, K1P 5H4. 
The Agricultural Institute of Canada also publishes 
the Agrologist bimonthly. 
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AGRONOMY 
JOURNAL 
This official organ of the American Society of Agron-
omy is a bimonthly publication of up-to-date reports 
of general agronomic research. Workers in the fields 
of forages and pastures, crop improvement, cultural 
practices, soil fertility, and allied areas of investiga-
tion willfind articles of lasting interest in Agronomy 
Journal. Publication is open to members of the Amer-
ican Society of Agronomy. 
$22.00peryearinU.S. and Canada, $24.00 per year elsewhere 
AMERICAN SOCIETY OF AGRONOMY 
6yy S. Segoe Rd, 
Madison, Wisconsin J f f i i 
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CANADIAN JOURNAL 
OF PLANT SCIENCE 
The Agricultural Institute of Canada organized in 1920 pub-
lishes the Canadian Journals of Plant, Animal and Soil Science. 
These publications are devoted to the publication, in English and 
French, of the results of original scientific research. 
The Canadian Journal of Plant Science is published four 
times yearly; making up a volume of some 700 pages a 
year, size 24.7 x 16.5 cm. 
The publication charge payable by all authors currently 
is set at $17 per printed page; however, free reprints are no t 
provided. Price quotations for reprints are provided with 
the galley proofs, and reprints should be ordered when the proofs 
are returned to the Editorial Office. 
Manuscripts for publication and all correspondence should 
be addressed to the Editorial Office, Canadian Journal of Plant 
Science. 
Subscriptions outside Canada: individuals $13.00, insti-
tutions $19.50 per year, single copies $3.50. 
Editorial Office — Agricultural Institute of Canada, 
151 Slater Street, 
Ottawa, Ontario, KIP 5H4. 
The Agricultural Institute of Canada also publishes the 
AGROLOGIST bimonthly. 
HS 
Publicat ions of the 
AGRICULTURAL 
INSTITUTE OF CANADA 
CANADIAN JOURNAL OF PLANT SCIENCE: published four times yearly 
with an annual volume of 700—800 pages. Size 16.5 x 24.5 cm. Subscriptions outside 
Canada: individuals $13.00, institutions $19.50 per year. 
CANADIAN JOURNAL OF SOIL SCIENCE: published four times yearly, with 
an annual volume of over 500 pages. Size 16.5x24.5 cm. Subscriptions outside 
Canada: individuals $13.20, institutions $19.50 per year. 
CANADIAN JOURNAL OF ANIMAL SCIENCE: published four times yearly, 
with an annual volume of some 800 pages. Size 16.5 x 24.5 cm. Subscriptions outside 
Canada: individuals $13.00, institutions $19.50 per year. 
AGROLOGIST: annual volume of 6 issues, individually paginated. Size21 x 28.5cm' 
gubscriptions: Canada and British Commonwealth $6.00 per year, elsewhere $7.00 
T H E THREE JOURNALS publish papers, in English or French, presenting original 
research findings related to crops, soils and farm animals and their products. Th e 
studies are written by scientists f rom Canada and abroad, and are reviewed for publi" 
cation by respected members of the agricultural research community. The journals 
are distributed in more than 50 countries throughout the world. 
T H E AGROLOGIST is concerned with trends in Canadian and world agriculture, 
and is a forum for discussion of topics ranging from international development to 
marketing policies. Designed to be of interest to both professional and layman, 
it recently won an international award on the basis of content and presentation. 
One issue per year is devoted to a topic of current interest. Recent special issues 
have included "Pollution and Canadian Agriculture", and "Marketing Canada's 
Agricultural Products". CORRESPONDENCE and orders should be addressed to 
the individual publication, c/o Agricultural Institute of Canada, Suite 907, 151 Sla-
ter Street, Ottawa, Canada, K I P 5H4. 
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Das Institut für wissenschaftlich-technische Informationen der 
Tschechoslowakischen landwirtschaftlichen Akademie 
ROSTLINNÁ VYROBA 
(Pflanzliche Produktion) 
Redaktionsrat: 
Vorsitzender Prof. Ing. Frantisek H r o n , CSc. 
Mitglieder: 
I n g . J i í í Apl tauer , CSc., Ing. I v o Bares , CSc., Akademiker C t ibo r 
B l a t t n y , Prof. I ng . Kare l Cervenka, CSc., Doz. I n g . Mikulás Derco , 
CSc., D r . Zbynëk Facek, CSc., I n g . J i l j í Fiedler, CSc., Ing. J o s e f 
H a b o v s t i a k , CSc., Prof . Ing. D r . Ladislav H r u s k a , DrSc., I n g . 
K a r e l Jelinek, CSc., Prof. Dr . I n g . Václav K á s , DrSc., Prof . D r . 
I n g . Vladimír Kosi l , DrSc., D o z . Ing. A n t o n Kováöik, CSc., 
P r o f . Ing . Dr. F r an t i s ek L a n d o v s k y , Ing. J a r o s l a v Lekes CSc. , 
Mitgl ied der Tschechoslowakischen Akademie d e r Wissenschaf ten 
I n g . Fran t i sek Mareöek, Ing. F r a n t i s e k Mráz, CSc., Doz. I n g . 
J a r o s l a v Prugar , CSc., Prof. I n g . Václav Rybáöek , CSc., D o c . 
I n g . Vladimír Segeta , CSc., Ing . Miloslav Schmied, Ing. Vlad imír 
Skládal , Ing. Jose f Slepicka, I n g . J á n Svihra,CSc., Ing. J u r a j 
Uhl i a r , CSc., R N D r . Ing. J a r o s l a v Zakopal. 
Die wissenschaftliche Zeitschrift ROSTLINNÁ VYROBA veröffent-
licht Studien, Analysen und wissenschaftliche Abhandlungen über 
die gelöste Aufgaben der Wissenschaft aus dem Fachgebiet der 
Pflanzenproduktion. Die Zusammenfassungen jedes Beitrags wer-
den in die russische, englische und deutsche Sprache übersetzt. 
Die wissenschaftliche Zeitschrift ROSTLINNÁ VYROBA erscheint 
monatlich in einem Umfang von 112 Druckseiten, Redaktion: 
120 56 Praha 2, Slezská 7. 
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A G R O K É M I A és T A L A J T A N 
Quarterly Journal of 
Soil Science, Agricultural Chemistry, Fertilization* 
Soil Biochemistry, Soil Microbiology and Plant 
Physiology 
Editor: I. Szabolcs 
Assistant editor: Gy. Várallyay 
Editorial Board: Z . Fekete, К . Géczy, L. Gerei, В. Győrffyv  
A. Klimes-Szmik, I. Láng, I. Latkovics, Gy. Pántos, 
J. Sarkadi , S. Sipos, P. Stefanovits, J. Szegi 
Published by the Research Institute of Soil Science and Agricultural 
Chemistry of the Hungarian Academy of Sciences, Budapest II., Hermann 
Ottó út 15 (Budapest 114, P.O.B. 66), Hungary with the collabora-
tion of the Hungarian Soil Science Society. AGROKÉMIA ÉS 
TALAJTAN publishes papers by eminent Hungarian and foreign scien-
tists in Hungarian, the detailed summaries are translated into English, 
Russian and a third language, French, German, Spanish or Italian. Specia^ 
ilSupplementum" volumes are published in English. The Journal is issued 
four times a year in annual volumes of about 700 illustrated pages. 
Distributors: KULTURA. BUDAPEST 62. P.O.B. 149. 
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THE INDIAN JOURNAL OF GENETICS 
AND PLANT BREEDING 
Official publ icat ion of 
The Indian Society of Genetics and Plant Breeding 
F o u n d e d in 1941. Contains art icles on subjects of interest to Plant Breeders on Genet ics , 
Cytology, Plant Breeding Methods , Biometrical Studies , Crop I m p r o v e m e n t work in Ind ia , 
Review of knowledge in important fields, etc. 
Vol. 33 (1973) contains over 75 articles, a m o n g others on : G e n e t i c analysis in exot ic 
Indian so rghum corsses; Combin ing ability analysis in dwarf and malesterile pearl mil le ts ; 
Differentiat ion between tetraploid species of wheat ; R o s e Breeding in I n d i a ; Mendal in the light 
of 1972 knowledge; Diallel analysis over envi ronments I & I I ; Origins of cultivated rice; Yield 
a n d its componen t s in mungbean ; Induced mu tan t s of phylogenetic in teres t in Lycopercicon; 
Photopereodic response and yield potent ia l of Sesamum genotypes; Physiological analysis hete-
rosis in maize; Effect of environment on genetic divergence in linseed; genet ic analysis of f lower 
initiation in p lgeonpea; genetic different iat ion of t w o Himalayan varieties of maice; L inkage in 
Gosayoium hirautum carrying Rlra i Locus of G. psimondii; Pachytone chromosomes of j u t e ; 
Induced viable muta t ions in Corchorus olitorius etc. 
Publ ished three times a yer in volumes of a b o u t 450 pages. Vol. 34 appears in 1974. Sub-
script ion: Rs. 75, U . S. $10 per year inclusive of p o s t a g e ; A few copies of Vol. 17(2) con ta in ing 
the proceedings of an International Symposium on " G E N E T I C S A N D P L A N T B R E E D I N G I N 
S O U T H A S I A " organised in 1958 in cooperat ion wi th UNESCO (price Rs . 25, or $6), a r e still 
available. A special number conta in ing proceedings of the Symposium o n " I M P A C T O F M E N -
D E L I S M O N A G R I C U L T U R E , B I O L O G Y A N D M E D I C I N E " held in February, 1965, has 
been published as Vol. 26(A). Price Rs . 30 — or $7, pos tage and pack ing extra. Another special 
number of the Jou rna l (28A) incorpora tes the proceedings of Na t iona l Symposium of " A C -
C E L E R A T I N G G E N E T I C I M P R O V E M E N T O F I N D I A ' S P L A N T R E S O U R C E S " . Price 
Rs. 30, or $7. (Postage and packing extra). A special N o . (34A) incorpora t ing the proceedings 
of the Second Genera l Congress of S A B R A O , Feb, 1973, is in press. 
Address all communicat ion o n Editorial ma t t e r s t o S. R a m a n u j a m , Edi tor and on business 
matters to Secretary/Treasurer, Divis ion of Genetics, I . A. R. I., New Delh i -12 (India). 
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CROP SCIENCE 
Crop breeders, p l a n t geneticists and physiologists , and 
workers in r e l a t ed areas will f i n d Crop Science a source 
of valuable ar t ic les in the i r branches of science. 
Th i s b imonth ly journa l carries reports of research in 
t h e genetics, physiology, ecology, breeding a n d manage-
m e n t of field c rops , turfgrasses , pastures a n d ranges, 
a n d in seed technology. I t is published b y t h e Crop 
Science Society of America. Publ icat ion is open to 
members of t h e society. 
$22.00 per yea r in U.S. and Canada . $24.00 per year 
elsewhere. 
Crop Science Socie ty of Amer ica 677 S. Segoe Rd, 
Madison, Wisconsin . U.S.A., 53711 
SBORNÍK t J V T I -
GENETIKA A SLECHTENÍ 
The scientif ic journal Genetics and Breeding publ is-
hes original s tudies on p l an t genetics, agricul tural p l a n t 
breeding, seed product ion as well as works on biology 
a n d physiology concerned with these problems. I t also 
presents t hema t i c summariz ing repor ts and topics on the 
technical improvement of breeding. 
The aim of the jou rna l is to inform completely on 
t h e scientific research problems studied in Czechoslo-
vak ia and the results ob ta ined . The studies are publ ished 
in Czech and have English, Russ ian and German sum-
maries. 
The journa l is being issued quar ter ly ; each copy 
contains 80 pp. and costs 10 Kcs. Orders are received b y 
t h e Editor , t h e In s t i t u t e of Scientif ic and Technica l 
In format ion , P rague 2, Slezská 7, Czechoslovakia. 
Printed in Hungary 
A k iadásé r t f e le l a z Akadémiai K i a d ó igazga tó ja Műszak i szerkesztő: B o t y á n s z k y P á l 
A kézirat n y o m d á b a é rkeze t t : 1974. I . 31. — Ter jede lem: 25 (A /5 ) í v 117 ábra 
74.75978 A k a d é m i a i N y o m d a , B u d a p e s t — Felelős veze tő : B e r n á t György 
Die Acta Agronomica veröf fent l ichen agrarwissenschaf t l iche Abhand lungen , besonders 
aus d e m Bereich der l andwi r t schaf t l i chen Grundforschung , in englischer Sprache . 
Die Acta Agronomica erscheinen j äh r l i ch in einem B a n d (4 Hef te) . 
Die zur Veröf fen t l i chung b e s t i m m t e n Manuskr ip te sind an folgende Adresse zu senden: 
Acta Agronomica 
2462 Martonvásár, Postafiók 19. 
Abonnemen t sp re i s p ro B a n d : $ 32.00. 
Beste l lbar hei d e m Buch- u n d Ze i tungs -Außenhande l s -Un te rnehmen »Kul tú ra« (1389 
B u d a p e s t 62, P . O . B . 149 B a n k k o n t o N r . 218-10-990) oder bei seinen Aus landsve r t r e tungen 
u n d Kommiss ionären . 
Les Acta Agronomica publ ient des communica t ions , en l angue anglaise, d a n s le suje t 
de la science agricole, s u r t o u t du doma ine des recherches f o n d a m e n t a l e s agronomiques . 
Les Acta Agronomica sont publ iés sous forme de fascicules qui seront réunis en un 
v o l u m e par an. 
On est prié d ' e n v o y e r les manusc r i t s destinés à la r édac t ion à l 'adresse su ivante : 
Acta Agronomica 
2462 Martonvásár, Postafiók 19. 
Le prix de l ' a b o n n e m e n t est de $ 32.00 pa r v o l u m e . 
On peut s ' a b o n n e r à l 'En t repr i se pou r le Commerce E x t é r i e u r de Livres e t J o u r n a u x 
«Kul túra» (1389 B u d a p e s t 62, P . O . B . 149 Compte-couran t No. 218-10-990) ou à l ' é t ranger 
chez tous les r e p r é s e n t a n t s ou déposi ta i res . 
Acta Agronomica публикует статьи по а грарной • ематике, главным образом тео-
ретические работы в области сельскохозяйственных основных наук . 
«Acta Agronomica» выходит выпусками, составляющими один том в год. 
Предназначенные д л я п у б л и к а ц и и рукописи следует н а п р а в л я т ь по адресу: 
Acta Agronomica 
2462 Martonvásár, Postafiók 19. 
Подписная цена — $ 32.00 за том. 
Заказы п р и н и м а е т предприятие по внешней торговле книг и газет «Kultúráit 
(1389 Budapes t 62, P . O . B . 149 Т е к у щ и й счет № 218-10-990) или его заграничные предста-
вительства и уполномоченные. 
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